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Management's Incentives to Avoid 
Negative Earnings Surprises 


Dawn A. Matsumoto 
University of Washington 


ABSTRACT: Recent reports in the business press allege that managers take 
actions to avoid negative eamings surprises. | hypothesize that certain firm 
characteristics are associated with greater |псеп ћез to avoid negative sur- 
prises. | find that firms with higher transient Institutional ownership, greater 
reliance on implicit claims with their stakeholders, and higher value-relevance 
of earnings are more likely to meet or exceed expectations at the earnings 
announcement. | 

| also examine whether firms manage earnings upward or guide analysts’ 
forecasts downward to avold missing expectations at the earnings announce- 
ment. | examine the relation between firm characteristics and the probability 
(conditional on meeting analysts' expectations) of having (1) positive abnormal 
accruals, arid (2) forecasts that are lower than expected (using a model of 
prior earnings changes). Overall, the results suggest that both mechanisms 
play a role in avoiding negative earnings surprises. 


Keywords: financial analysts; forecast guidance; earnings management; fore- 
cast bias; financial reporting Incentives. 


Data Availability: Data are commercially available from the sources identified 
in the text. : 


After a particularly grim presentation by CEO Bill Gates and sales chief Steve 
Ballmer at an analysts’ meeting two years ago, Goldman Sachs analyst Rick Sher- 
lund ran into the pair outside and said, "Congratulations. You guys scared the hell 
out of people." Their response? "They gave each other a high five," Sherlund 
recalls. (Fox 1997) 
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L INTRODUCTION 

ecent articles in the business press suggest that managers of some firms place great 

importance on meeting or exceeding analysts’ expectations, which they achieve 

either by using their discretion over reported earnings to meet expectations (earnings 
management) or by guiding analysts' earnings forecasts downward to improve their firms' 
chances of meeting or beating the forecast when earnings are announced (forecast guid- 
ance). Although the academic literature recognizes earnings management more commonly 
than forecast guidance as a mechanism for achieving specific reporting goals, the business 
press often refers to forecast guidance: 


e А growth stock strategist states, ''[m]anagement tries to be conservative in its earn- 
ings guidance because of how severely stocks are punished when earnings disap- 
point" (Ip 1997b). 

* The head of quantitative research at Merrill Lynch observes, ""Investor-relations peo- 
ple have been making sure the hurdle of expectations remains low so their companies 
can clear it easily" (McGee 1997). 

e “As is the custom late in a quarter, companies have been jawboning analysts’ esti- 
mates down to be sure the companies at least meet or exceed the consensus figure" 
(Bleakley 1997). 

® "Companies increasingly are talking down their profit prospects to Wall Street an- 
alysts, thereby lowering expectations" (Vickers 1999). 


Recent academic studies find evidence consistent with managers taking actions to avoid 
negative “Баа news" earnings surprises (Payne and Robb 2000; Brown 2001; Burgstahler 
and Eames 2001). Moreover, Skinner and Sloan (2001) find tbat the stock market reaction 
to negative earnings surprises tends to be large and asymmetric, particularly for growth 
stocks, suggesting a high cost to missing analysts' expectations. These findings, as well as 
the anecdotes from the business press, suggest that managers perceive benefits from man- 
aging earnings or guiding forecasts to avoid negative earning surprises. In the case of 
earnings management, managers must implicitly believe that users either are unable to 
detect earnings manipulations or do not find it cost effective to do so. In the case of guiding 
forecasts, managers must believe that negative surprises at the earnings announcement аге 
more costly than an initially lower forecast. Whether managers' perceptions are, in fact, 
true, the prior findings and anecdotal reports raise the following question: What factors 
influence managers to take actions to avoid negative earnings surprises? This study explores 
these incentives and the mechanisms, earnings management, and forecast guidance, through 
which managers achieve this goal. 

I test a number of hypotheses about managers’ incentives to avoid negative earnings 
surprises by examining the association between proxies for these incentives and the prob- 
ability that the firm meets or beats analysts’ forecasts at the earnings announcement. As 
predicted, the results suggest that firms with the following characteristics are more likely 
to meet or exceed analysts' expectations: (1) higher transient institutional ownership; (2) 
greater reliance on implicit claims with their stakeholders; and (3) greater value-relevance 
of earnings. These associations exist even after controlling for other factors associated with 
the probability of meeting or exceeding analysts' expectations, including the seasonal 
change in earnings, the growth in industrial production, firm size, and the magnitude of the 
initial forecast error. 

T also examine the mechanisms managers use to avoid negative surprises. I measure 
abnormal accruals using the modified Jones model (Dechow et al. 1995). I also develop a 
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measure of forecast guidance by modeling an expected forecast based on prior earnings 
changes and cumulative returns during the year, and then comparing this expected forecast 
to the consensus analyst forecast. If firms use their influence to keep expectations low, then 
I expect the published consensus forecast to be lower than the forecast produced by the 
model. I then examine the relation between firm characteristics and the probability (con- 
ditional on meeting analysts' expectations) of (1) managing earnings upward and (2) guiding 
forecasts downward. The results suggest that firms with higher transient institutional own- 
ership are more likely both to manage earnings upward and to guide forecasts downward, 
and that firms with consistent patterns of prior losses appear less likely to engage in either 
behavior. Firms with a greater reliance on implicit claims with their stakeholders, and those 
in industries in which earnings are highly value-relevant, exhibit evidence of guiding fore- 
casts downward but not of managing earnings upward, whereas high-growth firms appear 
to manage earnings upward but not guide forecasts downward. Overall, the results suggest 
that both mechanisms play a role in avoiding negative earnings surprises. | 

This paper contributes to the literature in a number of ways. First, this study is among 
the first to recognize that managers may guide forecasts downward to avoid reporting 
negative earnings surprises. Prior studies have examined the effect of management's public 
forecasts on analysts' forecast revisions (Baginski and Hassell 1990; Williams 1996; Hansen 
and Noe 1999). However, using only management's public disclosures to investigate down- 
ward guidance does not capture the effects on analysts' forecasts of any guidance provided 
in informal, private conversations.! This paper examines forecast guidance by comparing 
actual forecasts to a measure of expected forecasts in an attempt to better capture any 
informal guidance managers provide to analysts. The perception that managers often pro- 
vide informal guidance was at least partially responsible for the SEC's recent passage of 
Regulation Fair Disclosure (Reg FD). If firms rely on guidance to avoid negative earnings 
surprises, then the new disclosure rule may diminish a firm's ability to avoid such surprises. 
The results of this study (conducted prior to the passage of Reg FD) provide insights into 
the types of firms most likely to be hurt by any inability to provide guidance in this new 
regulatory environment. 

Second, this paper provides further evidence on cross-sectional differences in incentives 
to avoid negative earnings surprises. Evidence on the incentives for managers to bias either 
reported earnings or analysts' forecasts (or both) could have implications for studies that 
test market reactions to earnings announcements. For example, if the market adjusts for 
perceived downward guidance in analysts' forecasts when forming its expectations, then 
associations between market reactions and forecast errors based on published forecasts may 
be diminished? 

Finally, this study contributes to the Баре that investigates bias іп analysts' fore- 
casts. Earlier studies, which generally found an optimistic bias in analysts' forecasts, fo- 
cused on incentives for analysts to bias their forecasts (Francis and Philbrick 1993; Lin and 


! Ajinkya and Gift (1984), King et al. (1990), and Bamber and Cheon (1998) all recognize "private disclosure 
through analysts” as an alternative venue for forecast disclosure, but do not directly investigate this venue. Bamber 
and Cheon (1998) investigate analyst meetings as a disclosure venue; such meetings, although still a public 
disclosure mechanism, come closer to the analyst guidance investigated in this paper. The authors' purpose, 
however, was not to investigate the effect of these disclosures on analysts' forecast errors. 

2 The recent advent of "whisper forecasts" (unofficial forecasts passed among traders or on the Internet before 
earnings announcements) appears to be àt least partially attributable to downward guidance in analysts' published 
forecasts (Bagnoli et al. 1999). 


486 The Accounting Review, July 2002 


McNichols 1998)? In contrast to these studies, which implicitly assumed that managers 
prefer optimistic forecasts, this study directly explores the role managers' incentives play 
in guiding analysts' forecasts, and provides evidence consistent with anecdotal reports sug- 
gesting that some managers prefer lower forecasts to avoid negative surprises when the 
firm announces earnings. 

In the next section, I discuss the related literature and provide descriptive evidence on 
the incentive to avoid negative earnings surprises. Section III explores possible incentives 
for managers to take actions to avoid negative surprises. Section IV describes the research 
design and provides descriptive statistics. Evidence of an association between the hypoth- 
esized incentives and avoiding negative surprises appears in Section V. In Section VI, I 
describe the approach employed to distinguish earnings management from forecast guidance 
and present evidence on the extent to which each mechanism is associated with the hy- 
pothesized incentives. Concluding remarks and suggestions for future research appear in 
Section VII. 


П. BACKGROUND 
Prior and Concurrent Research 

Managers have strong incentives to avoid negative earnings surprises because such 
surprises generally lead to negative price revisions (Brown et al. 1987) and overall negative 
publicity for the firm. In addition, a recent study by Skinner and Sloan (2001) suggests 
that the market response to earnings surprises is asymmetric—the absolute magnitude of 
the price response to negative surprises significantly exceeds the price response to positive 
surprises, particularly for high-growth firms. 

Evidence from recent empirical work is consistent with managers taking actions to 
avoid these negative earnings surprises. Burgstahler and Eames (2001) find in the distri- 
bution of analysts' forecast errors a larger-than-expected proportion (assuming a smooth 
distribution) of zero and small positive forecast errors. Brown's (2001) evidence of an 
overall increase in the percent of zero and positive forecast errors over time is consistent 
with managers taking actions to avoid negative earnings surprises (assuming the incentive 
to avoid negative earning surprises has increased over time). Richardson et al. (1999) also 
provide evidence of a temporal decline in the extent to which actual earnings fall short of 
analysts' expectations (i.e., analyst optimism). 

Managers have two mechanisms for avoiding negative earnings surprises—they can 
manage earnings upward if unmanaged earnings fall short of expectations or they can guide 
analysts' expectations downward to avoid overly optimistic forecasts. Both mechanisms 
entail costs. Managing earnings is difficult because auditors and boards of directors scru- 
tinize questionable accounting practices. Moreover, because accruals reverse in subsequent 
periods, managers are unlikely to be able to use abnormal accruals to continually increase 
earnings above expectations every period. Guiding analvsts' forecasts downward requires 
revising current expectations downward if initial forecasts are too high, which could cause 
a negative stock price reaction at фе forecast revision date. Guiding expectations early on 
to keep them at a "beatable" level is also costly to the extent that it leads to lower stock 
prices for an extended period of time. For either mechanism to be beneficial, the cost of a 
negative earnings surprise (e.g., negative stock price reactions or negative publicity for the 


3 Fried and Givoly (1982), O'Brien (1988), Klein (1990), and Abarbanell (1991) also find evidence of an optimistic 
bias in analysts' forecasts. 
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firm at the earnings announcement date) must exceed the cost of managing earnings (e.g., 
reputation costs) or the cost of an initially lower forecast (e.g., lower initial stock prices). 
Evidence from prior and concurrent studies is consistent with managers managing earn- 
ings to avoid missing analysts' expectations. Payne and Robb (2000) find that firms with 
premanaged earnings below analysts' expectations have greater positive abnormal accruals. 
Burgstahler and Eames (2001) find that firm-years in the zero-forecast-error category exhibit 
more positive earnings management than firm-years in the adjacent categories. Both studies 
conclude that managers manipulate accruals to avoid negative earnings surprises, but neither 
explores cross-sectional differences in managers' incentives to avoid negative surprises. 

. Although a number of studies explore managers' incentives to manage reported earnings 
to meet various reporting goals, few studies have considered tbe incentives for managers 
to lower expectations to avoid negative earnings surprises. In their sample of firms that 
preannounce earnings, Soffer et al. (2000) find that the market considers the majority of 
preannouncements bad news, but the majority of earnings announcements positive or neu- 
tral—suggesting that some firms preannounce bad news, but then reveal positive surprises 
at the earnings announcement. However, using only the firm's public disclosures to inves- 
tigate managers' guidance of analysts does not capture the effects of any guidance managers 
provide privately to analysts. Burgstahler and Eames (2001) find the revision of forecasts 
from the beginning to the end of the year is more negative for firm-years in the zero- 
forecast-error category than in adjacent categories, suggesting that managers guide forecasts 
downward when doing so will allow them to meet analysts' exact expectations. While the 
evidence from these studies is consistent with downward forecast guidance, neither study 
explores cross-sectional differences in the propensity to engage in guidance. 

This paper contributes to this emerging literature by exploring cross-sectional differ- 
ences in the propensity to avoid negative earnings surprises. In addition, I investigate the 
cross-sectional differences in two mechanisms managers likely use to avoid earnings dis- · 
appointments: earnings management and forecast guidance. Finally, I employ a new tech- 
nique to investigate forecast guidance. 


Descriptive Evidence of the Incentive to Avoid Negative Surprises 

The majority of financial press accounts of managers' downward guidance have ap- 
peared in the last few years; therefore, the proportion of quarters with positive earnings 
surprises is likely to have increased in recent years. Using Zacks earnings surprise file, I 
compute the percentage of firm-quarters where actual reported earnings (Е®Е°) meets or 
exceeds the consensus forecast outstanding at the earnings announcement (FE^) for each 
year from 1985 to 1997.5 Table 1 reports the results of this analysis. Similar to the find- 
ings in Brown (2001) and Richardson et al. (1999), both of which are based on data from 


4 Prior research is consistent with negative earnings surprises being more costly than negative forecast revisions. 
Skinner and Sloan (2001) show that the magnitude of the market response to earnings surprises is greater for 
negative surprises than for positive ones. On tbe contrary, no such evidence of an asymmetry exists for forecast 
revisions: Stickel (1991) finds no difference in the absolute magnitude of the returns following forecast revisions 
in the top 5 percent vs. the bottom 5 percent of revisions. However, given the different sample periods these 
studies used, further work is necessary before any conclusions are possible. 

5 Y use the Zacks-provided consensus because the forecast and actual earnings are provided to three decimal places 
(as opposed to the two decimal places used for the individual analyst estimates), thereby reducing potential 
measurement error for firms with multiple stock splits. I also eliminate forecast errors if both the forecast and 
actual earnings equals zero in the database (less than 1 percent of the sample). I assess the extent to which stale 
forecasts affect the consensus by comparing the absolute forecast ezror derived from an independently constructed 
consensus (based on forecasts made within the last 90 days) to the Zacks-provided consensus. The Zacks-provided 
consensus has a smaller mean absolute forecas: error, suggesting staleness is not a significant problem. 
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Trend over Time in the Probability of Men с Exceeding Analysts’ Expectations vs. the 
Seasonal Change in Earnings 
. | % Positive 
% Meeting Changes т 
Year Expectations? . Earnings’ 
1985 41.0 53.8 
1986 44.2 59.9 
1987 47.5 69.5 
1988 50.9 71.9 
1989 44.5 60.9 
1990 42.6 56.7 
1991 49.0 52.4 
1992 54.8 64.1 
1993 55.5 63.9. 
1994 62.0 68.5 
1995 61.8 65.0 
1996 66.7 62.7 
1997 70.1 63.7 
Spearman 
Rank correlation" 0.907 0.197 
p-value 0.001 0.668 


* Percent of firm-quarters in each year in which actual earnings met ar exceeded the analyst consensus forecast 
outstanding at the earnings announcement (as reported in Zacks surprise file). 

* Percent of firm-quarters in each year in which earnings (quarterly Compustat item no. 8) exceeded the earnings 
in the same quarter опе year prior. 

* Rank correlations are between the year and (1) percent of firm-quarters meeting or exceeding expectations and 
(2) the percent of firm-quarters with a positive seasonal change in earnings. 


I/B/E/S, the percentage of quarters in which earnings met or exceeded analysts’ expec- 
tations has increased over time (Spearman rank correlation — 0.90, p « 0.001), consistent 
with growing emphasis on avoiding negative earnings surprises.? | 





5 А recent working paper by Abarbanell and Lehavy (2000) suggests that the trend in the tendency to meet or 
beat analysts' forecasts may be database-driven and not a true change in béhavior. However, the results reported 
here are similar to the results reported in Brown (2001), who uses I/B/E/S data. In addition, the results are 
inferentially similar (г = 0.90, p < 0.001), if I compute forecast errors based on Compustat-reported earnings 
per share before extraordinary items (quarterly data item no. 19). I use the Zacks-reported earnings per share 
(rather than the Compustat earnings per share) in computing forecast errors because analysts often forecast a 
number different from bottom-line earnings (generally earnings before nonrecurring/ special items). If the bench- 
mark managers are cancerned about analysts' forecasts, then it seems appropriate to judge the success of their 
actions using the same definition of earnings that the analysts are forecasting. 
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The increase is unlikely to be due to analysts underestimating the effect of positive 
macroeconomic events on firm profits. Table 1 shows that there is no significant trend over 
time in the percent of quarters with increases in earnings per share before extraordinary 
items (quarterly Compustat data item no. 8) from the same quarter in the previous year 
(1.е., the seasonal change in earnings). Thus, the tendency to meet or exceed analysts’ 
consensus forecasts does not appear to result from a general increase in earnings perform- 
ance that analysts failed to anticipate. Figure 1 plots the trend in these two percentages, 
which appear to move together in the first half of the sample period. From approximately 
199] onward, however, the percent of quarters that meet or exceed analysts' expectations 
has increased steadily, whereas the percent of quarters with increases in earnings has not. 

The foregoing evidence is consistent with anecdotal reports suggesting managers take 
actions to avoid negative earnings surprises, particularly in recent years. In the next section 
I discuss firm characteristics that are likely associated with the incentive to meet or exceed 
analysts' forecasts. 


Ш. HYPOTHESIS DEVELOPMENT 

Institutional Ownership 

A manager is likely concerned that a negative earnings surprise will lead to significantly 
lower stock prices and adversely affect his or her performance evaluation. Puffer and Wein- 
trop (1991), for example, find that the probability of CEO turnover increases with the 
shortfall of actual earnings from analysts' expectations. To the extent institutional investors 
overemphasize near-term profits (Porter 1992; Business Week 1987), managers of firms with 
higher institutional ownership likely perceive greater costs to missing analysts’ forecasts. 
Frequently cited reasons for institutional investors' focus on current earnings include pres- 
sure for near-term portfolio performance; difficulty in analyzing all the stocks in a highly 
diversified portfolio; and the need for a defensible measure for trading due to their fiduciary 
responsibilities (Eames 1995). Because earnings surprises are readily available from a num- 
ber of sources (e.g., First Call, Zacks, I/B/E/S), they are a simple, defensible heuristic on 
which to base trades, and institutional investors likely react strongly to negative earnings 
surprises. Lang and McNichols (1997) present evidence consistent with institutional inves- 
tors trading based on earnings surprises. Moreover, because the business press focuses more 
heavily on earnings surprises than on intervening forecast revisions, the former 
is more likely than the latter to improve the appearance of portfolios at quarter-end, giving 
managers of firms with greater institutional ownership an incentive to guide forecasts down- 
ward to avoid negative earnings surprises. The empirical, survey, and anecdotal evi- 
dence suggests that managers of firms with higher institutional ownership have greater in- 
centives both to manage earnings and to guide forecasts, leading to the following hypothesis: 


H1: Firms with higher institutional ownership are more likely to take actions to avoid 
negative earnings surprises. 


To test this hypothesis, I use the percent of total shares owned by institutions (WINST) 
as reported in the Spectrum database, averaged over the four preceding quarters. Table 2 
summarizes the study's hypotheses and proxy variables. 

Alternatively, one might argue that institutional investors are more sophisticated, and 
are therefore more likely to see through accounting manipulations and managerial forecast 
guidance. However, Bushee (1998) finds that a high proportion of ownership by institutions 
exhibiting "transient" behavior (i.e., institutions with high portfolio turnover that engage 
in momentum-trading strategies) increases the probability that managers cut research and 
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FIGURE 1 
Trend over Time in the Probability of Meeting or Exceeding Analysts! Expectations vs. the 
Seasonal Change in Earnings* 
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* This figure plots the percent of firm-quarters in each year for which (1) actual earnings meet or exceed the analyst 
consensus forecast outstanding at the earnings announcement (as reported in Zacks surprise file), and (2) actual 
earnings exceed earnings in the same quarter one year prior (1.е., positive seasonal change in earnings). 


development costs to boost earnings. Because incentives to avoid negative earnings surprises 
may differ depending on the type of institutional ownership, I also report results after 
partitioning the percent of institutional ownership into the percent held by “transient” 
(%TRAN) and "nontransient" institutions (@NONTRAN).’ 


Reliance on Implicit Claims with Stakeholders 

A firm’s other stakeholders—customers, employees, suppliers, and so forth—are also 
consumers of its financial information. Bowen et al. (1995) (hereafter BDS) argue that a 
firm’s financial image influences stakeholders’ assessments of its ability to fulfill its implied 
commitments, leading to more favorable terms of trade with these stakeholders. BDS con- 
clude that managers’ incentives to choose income-increasing accounting methods (to en- 
hance the firm’s financial image) is strongest for firms that rely heavily on implicit claims 
with their stakeholders. 

In judging a firm’s financial performance, these stakeholders are likely to react more 
strongly to earnings announcements than to analysts’ initial forecasts because they either 


7 I thank Brian Bushee for providing his classification scheme to conduct this analysis. 


491 


Matsumoto—Management's Incentives to Avoid Negative Earnings Surprises 


завод 
завод 


oAnitsod 


олпедом 


завод 


зло 
9ADISOq 


eAntsod 


ЗАТ18ОД 


9ARISOd 
9AnIsoq 


o LIU ЧИМ 
нота 
разра 


` (2824 meu uo ргпиџио)) 


(1965—0055 
9195-0096 'PLEL-0LEL ‘LLSE-OLSE *982-ЕЕ8С SOIS) 
AQsnpuy 191-4814 ur drqsrequrour Зипвотрш opquizea Áurun(q 


(Aios ојешпза snsuesuoo 83287; ur ранойаг) mak 
оф Jo 3uruurdoq o 19 1580910} (1018 991-800] 815098000) 


sdurureo ш oSueqo [6008995 по SUIMJAI 5520хо oATTe[numo 
jo suorssaidel ÁpreoK ogroeds-Kxsnpur wog „У JO xui opo 

(s= 01 1-3 злаџепђ o1) 

siayienb juooar jsour moz оф ЈО You Ш (0197 uet 589] 94 
way 38151400) Áprouren()) 599501 Зацвотриг o[qeueA Аипипа 


SISÁ[EUB 10308] ШОД 591028 ов 

(ара Won + pp Шо) + gIT4 WON 78451409) — 1 
:((91955У 55010 + Add) — 1) Азиз 10qe[ Jo amsvoyy 
(pi Шә + pj Wow увуѕпішог)) sessy + AVA 

(66€—vc€ ‘IOE ‘EBZ 652—052 ‘ус ‘6/Т-ОСТ SOIS) Ansnpur 
spoos o[qump ш drqszequrour 8ипеотрш эавыел Aunq 


([8661] eeusng ur рәшуәр se) suonnqnsur (pareorpop 
ров sioxopur-isenb) 3uorsugmuou Aq prey soreqs Jo заза 
([8661] eousng 
ut рәшјәр se) suonninsur зпәүѕивц Aq proq sareys Jo jueo1oq 
(umnoedgs uo раџодај) suonninsur Aq prog soreys Jo 1ue2uad 


ола 


с WISVL 


JSU uogesnrT 


sjoadsoid qoc 


ssurumo 
JO оопелојој-опјед 


sueo yordu uo oouet[osr 


drqsrouuo [uuonnjnsug 
ггојатара. aanuaou] 
1опш5иођ 


So[qELIUA [0005 ров sosridung sduyureq западом SupproAy 10; saApuaouy 


УН 


IH 


The Accounting Review, July 2002 


492 


ова та 53087, ur panoda sv) arep juoursounouusg sdurumo эщ ув Зитрииуѕупо 1582210] snsuosuoo }8Күвив од poooxo 10 joour SZUM [eroe Pyp Ajpqeqoud eu st 


ӘАЦЕЗӘМ 
9ARHISOq 


9AnISOd 


9ADISOd 


v ЈУЛИ ЧИА 


Е: 
payed 


fi] 
AWDOT 
аочаам 


80504 


гшру 
QOH 


(p14 тон зета од Аџоџепе)) твэ^ 
loud о jo puo оф 18 oud Aq ројерор '(yusureounouus 
sgurumeo 5,1894 зор оф Isle ореш jsÁq[eue цовә 1502910] 
ул] оф 58 ролпвеош) 1530010} 518096002 penru; оф рис 

sSuruio рәродәг пәәлјәд әопәләртр оф JO опјел ојпјова у 
(HE 

шо x 198 woy зет ој) Aymbe jo on[eA jox1eur Jo 307] 
suour 

71 Ioud Joao повопроз pernsnpur ш фмо28 [enuue o3eoay 


(9g шой уејепда шо5) теэд Ioud оду ur лорепЬ ous og 
mog sSuruTeo ш әЗиецо sanisod Зицвотрат o[qermeA Ааа 


«ха 


(panupuo)) Z 41892, - 


jueuruoliAuo 
80829103 ui Ájurej1o2uf) 


9218 ЛА 
MoI 9101000990128 
sduruo ш одивц) 


18914971404 104ио) 
тајио? 


Matsumoto—Management’s Incentives to Avoid Negative Earnings Surprises 493 


have limited ability or do not find it cost effective to fully process all information about 
the firm. Moreover, the financial press discusses earnings announcements more prominently 
than initial forecasts, making the comparison of actual earnings to analysts’ forecasts the 
more salient information on which to judge firm performance. As a result, avoiding negative 
surprises at the earnings announcement by either managing earnings or guiding forecasts 
likely yields more optimal terms of trade with stakeholders. Thus, I expect that: 


: H2: Firms with greater reliance on implicit claims with stakeholders are more likely to 
take actions to avoid negative earnings surprises. 


I test this hypothesis using the three proxy variables from BDS with the highest ex- 
planatory power in their 1993 sample period:* 


* Membership in a durable goods industry (DUR), using the same SIC codes BDS 
used: 150—179, 245, 250—259, 283, 301, and 324—399, 

* Research and Development expenditures (R&D, quarterly Compustat item no. 4) 
scaled by total assets (quarterly Compustat item no. 44)? and 

* À measure of labor intensity (LABOR) equal to 1 minus the ratio of gross property, 
plant, and equipment (quarterly Compustat item no. 118) to firm size (measured as 
total gross assets, quarterly Compustat item no. 44 + item no. 41). 


I presume firms with higher values for each of these variables rely more on implicit 
claims with their stakeholders; as a result, I expect all three variables to be positively related 
to the tendency to avoid negative earnings surprises. As with 96INST, I average the value 
of these variables over the four preceding quarters. 


Value-Relevance of Earnings 

А firm's economic circumstances are also likely to influence its managers’ perceptions 
of the benefits of avoiding negative surprises at the earnings announcement. For example, 
if the value-relevance of a firm's earnings is low (i.e., earnings are a poor indicator of future 
cash flows and firm value), then shareholders likely react less strongly to negative earnings 
surprises; hence, managers of such firms are likely to be less concerned about failing to 
meet analysts' expectations: 


H3: Firms with low value-relevance of earnings are less likely to take actions to avoid 
negative earnings surprises. 


To test this hypothesis I use two measures of value-relevance. The first is a dummy 
variable indicating firms that report losses before extraordinary items (quarterly Compustat 
item no. 8) in each of the last four quarters, t — 1 to t — 5 (LOSS). Prior studies demonstrate 
a lower association between returns and earnings (Hayn 1995) for loss firms. Prior research 


8 The level of implicit claims with stakeholders is inherently unobservable and any proxies are subject to alternative 
interpretations. For example, because high-technology firms often invest heavily in R&D and also frequently use 
employee stock options to compensate employees, it is possible that R&D expenditures are related to the use of 
stock options. However, including a variable to capture the extent of stock option use (Compustat item no. 215: 
Common shares reserved for conversion — stock options) does not affect the results and the coefficient on this 
variable is not significant. 

? Because firms do not always report R&D expenditures on a quarterly basis, I use the annual Compustat tapes to 
fill in quarters with missing observations. Specifically, if any quarters in a given fiscal year have missing values 
indicating that the firm reported the values on an annual basis only, then I include one-fourth of the annual value 
reported on the annual Compustat tapes as the quarterly amount of R&D. In addition, following BDS, I set R&D 
to zero if the variable is not reported. 
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also suggests that meeting or beating analysts' expectations is less important for firms that 
incur losses (Dégeorge et al. 1999) and that analysts’ forecasts аге more optimistic for loss 
firms (Brown 2001). In contrast to these prior studies, I suggest that an underlying firm 
characteristic (low value-relevance of earnings) explains the association between losses and 
the tendency to avoid negative surprises. Consequently, I do not measure the existence of 
a loss in the same quarter as the forecast error, but rather use a lagged measure of consistent 
losses. I expect a negative relation between LOSS and the tendency to avoid negative 
earnings surprises. 

The second measure of value-relevance of earnings, an industry-specific R? from a 
regression of 12-month returns on earnings, captures industry-specific differences in the 
value-relevance of earnings. Prior studies suggest the value-relevance of earnings may be 
lower in certain industries, particularly high-technology industries (Amir and Lev 1996; 
Franzen 2000). To compute this measure, I regress excess daily returns (cumulated from 
three days after the quarter t — 4 earnings announcement to three days after the quarter 
t earnings announcement) on the change in earnings per share from quarter t — 4 to quar- 
ter t, scaled by price per share at the end of quarter t — 4. I run regressions by year for 
each four-digit SIC code. Given the potential for measurement error with this variable, 1 
use the yearly decile rank of the industry's R? measure as the proxy for value relevance 
(EARNRET). I expect a positive relation between EARNRET and the tendency to avoid 
negative earnings surprises. 


Long-Term Growth Prospects 

Managers of high-growth firms likely have greater incentives to avoid missing earnings 
expectations. Collins and Kothari (1989) show the market reaction to earnings announce- 
ments is greater for firms with high-growth opportunities. In addition, Skinner and Sloan 
(2001) find that the asymmetry in the market response to positive vs. negative earnings 
surprises is stronger for high-growth than for low-growth firms. Thus, managers of high- 
growth firms are likely to have strong incentives to avoid negative surprises. Moreover, a 
firm with high long-term growth forecasts may be able to maintain a “buy” recommen- 
dation from analysts despite a lower initial short-horizon forecast because analysts' stock 
recommendations are more closely related to the firm's long-term growth, rather than to its 
short-horizon forecasts (Bandyopadhyay et al. 1995). Therefore, keeping expectations low 
to avoid negative earnings surprises is likely to be less costly for high-growth firms: 


H4: Firms with high-growth prospects are more likely to take actions to avoid negative 
earnings surprises. 


To test this hypothesis, I use the consensus long-term growth forecast outstanding at 
the end of quarter t — 1 as reported in Zacks consensus estimate history (LTG). 


Litigation Risk 

А sudden price drop can also precipitate shareholder litigation (Tucker 1991; Alexander 
1991); therefore, managers of firms with higher risk of shareholder lawsuits likely have 
greater incentive to avoid negative earnings surprises. In addition, because liability hinges 
on managers misleading the market (e.g., through unduly optimistic disclosures or failure 
to disclose promptly material adverse information), keeping analysts' expectations low di- 
minishes the merits of the plaintiffs’ case should a suit be filed. Skinner (1994, 1997) argues 
similarly that the incentive to preempt via voluntary disclosure is greater for adverse than 
for favorable earnings news. This discussion suggests the following hypothesis: 
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H5: Firms with higher ex ante litigation risk are more likely to take actions to avoid 
negative earnings surprises. 


Consistent with prior research (Francis et al. 1994; Soffer et al. 2000; Ali and Kallapur 
2001), I use an industry dummy variable to identify firms in high-risk industries (LIT): SIC 
codes 2833—2836 (biotechnology), 3570—3577 and 7370—7374 (computers), 3600—3674 
(electronics), and 5200—5961 (retailing). I use an industry indicator rather than measures 
such as price volatility to obtain a measure of ex ante litigation risk that is unaffected by 
managers' prior efforts to avoid negative surprises (price volatility is likely affected by these 
actions). 


IV. RESEARCH DESIGN AND DESCRIPTIVE STATISTICS 

I classify firm-quarter observations as either meeting or exceeding expectations (MEET 
= 1) if reported earnings meet or exceed the forecast outstanding at the earnings announce- 
ment (ЕКЕ? = FE^) or as not meeting expectations (MEET = 0) if reported earnings fall 
short of expectations (ЕК?  F£^), Because the results in Table 1 suggest an increase in 
the tendency to avoid negative surprises in recent years, my tests concentrate on the later 
years in the sample, specifically, 1993 to 1997. In addition, firms in regulated industries 
likely have different incentives than those in nonregulated industries; therefore, I exclude 
financial institutions (SIC codes 6000—6999), utilities (SIC codes 4800—4999), and other 
quasi-regulated industries (SIC codes 4000—4499, and 8000 and higher).!? The final sample 
consists of firm-quarters from nonregulated industries with the data required to measure the 
proxy and control variables. As outlined in Table 2, the variables require data from the 
Zacks, Compustat, Spectrum, and CRSP databases. 

I measure most of the independent variables with a lag (ie., prior to quarter t) to 
strengthen the argument over the direction of causality. Also, any contemporaneously mea- 
sured proxy variable that includes a component of firm performance will likely be correlated 
with the probability of a positive earnings surprise if there is an unexpected shock to 
earnings (i.e., extreme good or bad performance is more likely to surprise analysts). This 
correlation would exist regardless of any management actions to avoid negative surprises 
and would therefore bias my results. 


Control Variables 

I also include four control variables, two to control for unexpected contemporaneous 
shocks to earnings, one to control for firm size, and one to control for uncertainty in the 
forecasting environment. Unexpected macroeconomic shocks affect earnings surprises 
(O'Brien 1988, 1994); I control for these shocks by including both a firm-specific variable 
and a macroeconomic variable. A dummy variable (POSUE) indicates firm-quarters with a 
positive seasonal change in earnings before extraordinary items (quarterly Compustat item 
no. 8). This variable controls for the relation between the change in earnings and the forecast 
error. Because O'Brien (1994) finds a positive relation between growth in industrial pro- 
duction and analysts' forecast errors, I also control for the average annual growth in in- 
dustrial production calculated over the 12 months ending at quarter t (INDPROD). 

Prior research also suggests that larger firms have less optimistic biases in analysts' 
forecasts (Brous and Kini 1993; Brown 1997; Das et al. 1998). Thus, I control for 
size using the log of the market value of equity (LOGMV, quarterly Compustat item no. 
61 X item no. 14). 


19 The time-trend analysis presented in Table 1 is inferentially similar using a sample that excludes these regulated 
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Finally, 1 control for uncertainty in the forecasting environment because it is likely 
more difficult for managers to guide analysts’ forecasts when uncertainty is high. I include 
the absolute value of the initial forecast error, deflated by price at the end of the prior year 
([FE| = abs(ERE" — Е) + quarterly Compustat item по. 14) as a measure of forecasting 
uncertainty. I compute the initial forecast (ЕЧ) using the first forecast each analyst made 
within 90 days after the earnings announcement from the same quarter of the previous year 
(1.е., approximately nine months before the end of the quarter) using Zacks individual 
estimate history file. 


Descriptive Statistics 

Descriptive statistics on the dependent, incentive, and control variables appear in Table 
3. The average for the dependent variable (MEET) indicates that firms met or exceeded 
analysts’ expectations in approximately 65 percent of the firm-quarters in the sample. Ap- 
proximately 45 percent of the firm-quarters in the sample are from firms in durable goods 
industries and 36 percent from firms in high-litigation-risk industries. Only a small portion 
of the firm-quarters in the sample (5 percent) is from firms with a consistent history of 


TABLE 3 
Descriptive Statistics for Dependent Variable, Proxies for Incentives to Avoid Negative 
Earnings Surprises, and Control Variables 





Standard 
Variable" n Mean Deviation 1st Quartile Median 3rd Quartile 
Dependent Variable: 
MEET 29,460 0.652 0.476 0.000 1.000 1.000 
Proxies for Incentives to Avoid Negative Earnings Surprises: : 
WINST 28,914 0.448 0.216 0.289 0.464 0.617 
99 TRAN ~ 28,914 0.091 0.080 0.032 0.071 0.128 
%МОМТКАМ 28,914 0.356 0.178 0.222 0.367 0.492 
DUR 29,460 0.450 0.498 0.000 0.000 1.000 
R&D 29,460 0.013 0.024 0.000 0.002 0.017 
LABOR 29,460 0.663 0.245 0.491 0.708 0.877 
ICLAIM 29,460 0.000 1.000 —0.711 —0.128 0.697 
LOSS 29,460 0.053 0.225 0.000 0.000 0.000 
EARNRET 27,103 4.185 2.577 2.000 4.000 6.000 
LTG 24,970 18.305 8.463 12.333 16.116 22.429 
LIT 29,460 0.365 0.481 0.000 0.000 1.000 
Control Variables: 
POSUE 29,127 0.656 0.475 0.000 1.000 1.000 
INDPROD 29,460 0.049 0.012 0.039 0.050 0.058 
MV 29,403 2,280.833 7,483.006 150.445 428.805 1,457.422 
[FE] 29,067 0.009 0.016 0.001 0.004 0.010 


* MEET is a dichotomous variable equal to 1 if a firm's actual earnings meets or exceeds the analyst consensus 
forecast outstanding at the earnings announcement (as reported in Zacks surprise file), 0 otherwise. Table 2 defines 
the incentive and control variables. For descriptive purposes I present statistics on the actual, rather than the log, 
market value of equity (MV). For the reniaining tables, I use the log of market value of equity (LOGMV). 
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prior losses. In addition, the sample firms are relatively large (mean market value of equity 
of $2.28 billion) with a somewhat higher percent of institutional ownership (45 percent) 
than reported in other studies (e.g., approximately 39 percent in Jiambalvo et al. [2001] 
and 36 percent in Bushee [2001]). This difference is likely due to an increase in institutional 
ownership over time (Gompers and Metrick 2001) as well as data requirements that bias 
the sample toward relatively larger firms. Finally, 66 percent of firm-quarters in the sample 
have a positive change in earnings relative to the same quarter of the prior year (РОЗЏЕ), 
similar to the percent meeting or exceeding analysts' expectations. 

Table 4 presents a correlation matrix of all variables, with Pearson (Spearman) cor- 
relations below (above) the diagonal. The correlations between the dependent vari- 
able (MEET) and each of the incentive variables, presented in the first column/row, 
are all statistically significant in the predicted directions: %INST, DUR, R&D, LABOR, 
EARNRET, LTG, and LIT are all positively related to MEET, and LOSS is negatively 
related to MEET.!! Partitioning %INST into the percent held by transient (4€ TRAN) and 
nontransient institutions (%МОМТВАМ), I find both types of institutions are associated 
with a higher probability of meeting analysts’ expectations, although the correlation is 
stronger for transient institutions. While the correlations are all statistically significant, the 
magnitudes of many of the correlations are not particularly large. In addition, since all the 
control variables are significantly correlated with MEET (particularly POSUE and |FE)) it 
is important to control for these factors in tests of the incentive variables. 

Among the incentive and control variables, many of the correlations are significant and 
several are above 0.3. Not surprisingly, the implicit claims variables DUR, RD, and LABOR 
are all positively correlated with one another. These variables are meant to proxy for es- 
sentially the same construct; therefore, I use factor analysis to reduce them to a single 
construct (ICLAIM) for the logit analysis conducted in the next subsection.!?!? 


Logit Regressions 
I perform logit regressions modeling the probability that a firm meets or exceeds an- 
alysts' forecasts at the earnings announcement: 


Prob(MEET = 1) = ЕВ, + B,%INST; + B;ICLAIM, + B4LOSS, 
+ B,EARNRET, + ВТС, + Ват, + B,POSUE, 


+ B,INDPROD, + B,LOGMV, + Во ЈЕВ + 2) (1) 
where: 
ИИ 2. 
FBO 1 + eP 


п Results of t-tests of differences in the means between the two groups (MEET = 1 vs. MEET = 0) are inferentially 
similar. I present the correlation results for simplicity. 

12 Т use the principal components method of factor analysis to reduce the three variables to a single construct (use 
of the common factor method produces essentially identical results). Retaining factors with eigenvalues greater 
than 1 (Hair et al. 1995) results in the retention of one factor, consistent with the assumption that the three 
factors proxy for a single construct. The final communality estimates (i.e., the correlation between the common 
factor and the individual variables) for DUR, RD, and LABOR are 0.560, 0.428, and 0.494, respectively, indi- 
cating that the common factor is basically a weighted average of the three variables (standardized). 

13 I conducted collinearity diagnostics on the final model (ї.е., the model using ICLAIM in place of DUR, RD, 
and LABOR), including variance inflation factors and condition indices (see Belsley et al. 1980) using an 
ordinary least squares (OLS) model. АЙ variance inflation factors are less than 10 and conditian indices are less 
than 30, suggesting collinearity is not a serious problem (Kennedy 1992). 
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I also perform the logit regression replacing ®INST with 4? TRAN and %МОМТКАМ 
to investigate whether the type of institutional ownership affects the incentive to avoid 
negative earnings surprises. 


V. RESULTS: INCENTIVES FOR AVOIDING NEGATIVE SURPRISES 

Results of the logit regressions appear in Table 5. Columns 3 through 5 present the 
results using %INST in the regression (Model 1), while columns 6 through 8 report results 
using € TRAN and %NONTRAN in place of ?6INST (Model 2). In the first model, the 
coefficient on %INST is positive and significant (p < 0.001), suggesting that firms with 
higher institutional ownership are more likely to meet or exceed expectations (consistent 
with H1). However, when I use STRAN and %МОМТВАМ in place of WINST, only the 
coefficient on €? TRAN is significantly positive, suggesting that transient institutional own- 
ership motivates managers to avoid negative earnings surprises but that nontransient insti- 
tutional ownership does not. 

The coefficient on ICLAIM is significantly positive in both models (p < 0.001), con- 
sistent with H2's prediction that managers have greater incentives to avoid negative sur- 
prises when reliance on implicit claims with stakeholders is greater. Consistent with the 
conjecture that firms with low value-relevance of earnings have less incentive to avoid 
negative earnings surprises (H3), firms with consistent prior losses (LOSS) are less likely 
to meet or exceed expectations, and firms in industries in which earnings are more value- 
relevant (EARNRET) are more likely to do so. These results hold for both specifications 
of the model (p « 0.005). 

The significantly positive coefficient on LTG in Model 1 supports H4—firms with 
relatively higher long-term growth prospects appear more likely to avoid negative earnings 
surprises. However, in the model using €? TRAN and %МОМТКАМ in place of ?6INST, the 
coefficient on LTG is not significant. The correlations in Table 4 reveal that ІТС is 
significantly positively associated with 9? TRAN and significantly negatively associated with 
ФМОМТКАМ. Thus, in the first model LTG may reflect transient institutional ownership; 
it may not be the presence of growth prospects that provides the incentive to avoid negative 
earnings surprises, but rather that firms with higher growth prospects have higher transient 
institutional ownership. Similar arguments may apply to litigation risk. Whereas Model 1 
suggests that firms in highly litigious industries (LIT) are marginally more likely to meet 
or exceed analysts’ expectations (supporting H5), the specification including ФТКАМ and 
%МОМТКАМ does not support this hypothesis. 

Columns 5 and 8 report the marginal effects of each variable in the two models. The 
marginal effects are analogous to the slope coefficients in an OLS regression. The mar- 
ginal effect for WINST in model 1, 0.087, when multiplied by the interquartile range (0.317 
for this sample), suggests that moving from the first to the third quartile of % INST increases 
the probability of meeting or exceeding analysts' expectations by approximately 3 percent. 
In the second model, a similar analysis suggests that moving from the first to the third 
quartile of S TRAN increases the probability of meeting or exceeding analysts’ expectations 
by 5 percent. The change in probabilities for ICLAIM and EARNRET are 3 percent and 


14 An alternative proxy for growth prospects is the market-to-book ratio. Using the market-to-book ratio (MB) 
averaged over the prior four quarters (winsorized at the 1st and 99th percentile to reduce the effect of outliers) 
in place of LTG produces inferentially similar results. 

15 I compute the marginal effects as e®*/(1 + eX? where B'X is computed at the mean values of the independent 
variables (Greene 1993). Technically, one should calculate the marginal effect for dichotomous variables as the 
difference in probability when the variable is equal to 1 vs. 0, evaluated at the mean of the other variables. This 
procedure produces nearly identical values for the marginal effects as those produced using the above formula. 


500 The Accounting Review, July 2002 


TABLE 5 
Logit Analysis of the Probability of Meeting or Exceeding Analysts’ Expectations and the 
Incentives to Avoid Negative Earnings Surprises* 


Model 1: 
Prob(MEET = 1) = ЕВ, + B,%INST, + BICLAIM, + B,LOSS, + B,EARNRET, + ВТС, 
+ B4LIT, + B,POSUE, + BJNDPROD, + BjJLOGMV, + BilFE| + =) 


Model 2: 
Prob(MEET = 1) = Еу, + y;%TRAN, + y,%NONTRAN, + yJICLAIM, + y,LOSS, 


+ y;sHARNRET. + y4LTG; + УШТ, + y,POSUE, + 'yJNDPROD, 
+ уррООМУ, + уп. E| + &j 


Model 1 Model 2 
Predicted Marginal Marginal 
Variable? Sign Coefficient p-value? — Effect! Coefficient p-value’ Effect 
Intercept -1.197 0001 -0.964 0.001 


Incentives for Avoiding Negative Surprises: 


®INST (H1) + 0.405 0.001 0.087 

%ТВАМ + 2.358 0.001 0.506 
ФМОМТЕАМ + – 0.182 0.964 – 0.039 
ICLAIM (H2) + 0.010 0.001 0.021 0.091 0.001 0.020 
LOSS (H3) = – 0.302 0.001 —0.065 —0.254 0.003 —0.055 
EARNRET (H3 + 0.016 0.004 0.004 0.016 0.005 0.003 
LTG (H4) + 0.010 0.001 0.002 0.002 0.231 0.000 
LIT (85) * 0.058 0.048 0.012 0.037 0.146 0.008 
Control Variables: 

POSUE + 1.369 0.001 0.294 1.363 0.001 0.293 
INDPROD + 13.260 0.001 2.848 13.451 0.001 2.888 
LOGMV + 0.030 0.003 0.007 0.023 0.019 0.005 
JFE] = —27.962 0.001 —6.004 = —28.258 0.001 —6.068 
Log Likelihood —12,665.79 —12,625.30 
Chi-square 3,545.24 3,626.21 

p-value 0.001 0.001 

No. of Observations: 

Meet/Exceed 15,235 15,235 

Did not meet 7,520 7,520 

Тога! 22,755 22,755 


*The dependent variable equals 1 if a firm's actual earnings meets or exceeds the analyst consensus forecast 
outstanding at the earnings announcement (as reported in Zacks surprise file), 0 otherwise. 

5 See Table 2 for variable definitions. 

* p-values are one-tailed. 

а The marginal effects are computed as e®*/(1 + e®*}?, where В’Х is computed at the mean values of X. 
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1 percent, respectively, in both specifications of the model. Finally, the probability of meet- 
ing or exceeding analysts’ expectations at the earnings announcement is approximately 6 
percent (5 percent) lower in Model 1 (Model 2) for firms with four quarters of prior losses. 

These changes in probability may seem small compared to the marginal effects for 
some of the control variables. For example, the marginal effect for POSUE equals 0.294, 
indicating that a positive seasonal change in earnings increases the probability of meeting 
or exceeding analysts’ expectations by 29 percent. However, because they use ex post 
information (i.e., reported earnings in quarter t), neither POSUE nor |FE| predict positive 
forecast errors. 

The above analysis treats each firm-quarter as a separate observation; however, many 
of the firm characteristics do not change across quarters. Consequently, I repeated the 
analysis after aggregating the variables across quarters at the firm level, resulting in one 
observation per firm. Aggregating the dependent variable, MEET, across quarters yields the 
percent of quarters in which a firm meets expectations. Regressing this variable on the 
average of the independent variables yields identical inferences. Thus, the results are not 
attributable to the inclusion of multiple, nonindependent observations.'® 

Finally, the previous analysis models the probability of meeting or exceeding analysts' 
expectations and therefore combines observations that exactly meet analysts’ earnings ex- 
pectations with those that exceed analysts! expectations. Some firm characteristics may 
provide incentives to meet analysts' expectations exactly rather than exceed those expec- 
tations. For example, exactlv meeting expectations may be more effective at avoiding share- 
holder litigation than exceeding expectations. 

Consequently, I separately model the probability of exactly meeting (vs. not meeting) 
expectations and the probability of exceeding (vs. not meeting) expectations. The untabu- 
lated results suggest that different firm characteristics are associated with exactly meeting 
(vs. exceeding) expectations. When I model the probability of exactly meeting expectations, 
LOSS, LTG, and LIT are highly significant, suggesting that firms with a history of prior 
losses have weaker incentives, and firms with higher growth prospects and higher litigation 
risk have greater incentives, to exactly meet expectations. These variables are generally not 
significant when modeling the probability of exceeding expectations (LOSS and LTG are 
significant in the specification that uses %INST but not in the specification that includes 
,€? TRAN and %МОМТВАМ). In contrast, ICLAIM and EARNRET are not significant 
when modeling the probability of exactly meeting expectations, but are highly signifi- 
cant when modeling the probability of exceeding expectations. These results suggest that 
firms that rely on implicit claims with their stakeholders, and those in industries with more 
value-relevant earnings have greater incentives to exceed expectations (as oppose to meet 
expectations exactly). Finally, %INST and %ТВАМ are significant in both regressions; 
however, the effect is stronger in the model of exceeding expectations. 

It is possible the differences between exactly meeting vs. exceeding expectations are 
the result of the different mechanisms used (earnings management vs. forecast guidance) 
to avoid negative surprises. In the next section, I explore these mechanisms further. 


VI. MANAGING EARNINGS OR MANAGING EXPECTATIONS? 
Managers can use two mechanisms to avoid negative earnings surprises—managing 
earnings upward or guiding analysts' forecasts downward. Prior studies have developed 


16 Т also conducted the analyses with dummy variables to control for time-period-specific effects. Including fiscal- 
quarter dummy variables (i.e., indicating fiscal quarters 1—4) yields similar inferences. Including dummy vari- 
ables that indicate each quarter in the sample period also yields results similar to those reported in the tables, 
, except that the coefficient оп LIT is significant at p < 0.01 in both Models 1 and 2. 
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proxies for earnings management via discretionary accruals (e.g., Dechow et al. 1995) 
(hereafter DSS), but the academic literature has not developed similar proxies for forecast 
guidance. I use previously developed methods to measure abnormal accruals (as a proxy 
for the unobservable discretionary accruals) and I develop a similar approach to measure 
forecast guidance. I then use these two measures to determine whether the firm character- 
istics are associated with the tendency to manage earnings and/or analysts' forecasts. 


Proxy for Discretionary Accruals 
To develop a proxy for discretionary accruals, I use the modified Jones model (Jones 
1991) described in DSS, adapted for quarterly data: 


ТА а! Agi = 91А -1] id Bl AREVi / Aii] 
+ ВурРРЕ а  Аџа-] + В» QTR а + 6 (2) 


where: 


ТА за = total accruals, defined as Acurrent assets — Acurrent liabilities — Acash 
+ Ashort-term debt — depreciation for firm i in two-digit SIC code j in 
quarter q of year t;!” 
iu = total assets for firm i in two-digit SIC code j in quarter q of year t; 
AREV; = change in revenues for firm i in two-digit SIC code j in quarter q of year 


PPE,, = gross property, plant, and equipment for firm i in two-digit SIC code j іп 
quarter а of year 1,18 and 
ОТКА, = 1 if quarter q is the fourth fiscal quarter, 0 otherwise. 


Iinclude an indicator variable for the fourth fiscal quarter because accruals in the fourth 
quarter may differ from accruals in the first three quarters due to increased auditor scrutiny 
and firms' tendency to report special items in the fourth quarter (Francis et al. 1996). 

I estimate the model for each firm-year using all firm-quarters in that year from the 
same two-digit SIC code except those from the firm for which I am estimating the pa- 
rameters (as in DeFond and Jiambalvo [1994]). The sample includes only firm-years with 
ten or more firm-quarters of data in the same industry (to ensure sufficient data for param- 
eter estimation). Applying the parameter estimates to the actual values for each firm-quarter 
in that year (adjusting for the change in receivables as in DSS) provides an estimate of 
total accruals. The difference between actual total accruals and this estimate represents 
abnormal accruals, and I use this difference as a proxy for the discretionary portion of total 
accruals. I classify firm-quarters with positive abnormal accruals (РОЗАА = 1) as having 
upward earnings management, and those with negative abnormal accruals (POSAA = 0) 
as having downward earnings management. 


Proxy for Forecast Guidance 
Idevelop a measure of forecast guidance using a method similar to the abnormal accrual 
measure. I first estimate the expected portion of analysts’ forecasts by modeling the seasonal 


17 І define all change variables as the difference between quarter t and quarter t — 1 (not quarter t — 4) unless 
otherwise noted. 

! For firms that report a balance for property, plant, and equipment (PPE, quarterly Compustat item no. 118) in 
the fourth fiscal quarter but report missing data in quarters 1—3, I compute the year-to-year change in PPE and 
add to each of the interim quarters a proportional amount of this change based on the proportion of annual 
depreciation incurred in that quarter. 
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change in earnings as a function of the prior quarter's seasonal change in earnings and 
returns cumulated over the current year: 


АВР5у / Pg, 4 = су + Ву(АЕРБу _1/Руч-5) + B СВЕТуа + е (3) 
where: 


AEPS,;,, = earnings per share for firm i in four-digit SIC code j in quarter q of year t, 
less earnings per share for the same firm four quarters prior (i.e., quarter 
t — 4), as reported in Zacks; 

Py, = price per share for firm i in four-digit SIC code j at the end of quarter q of 

year t, as reported by quarterly Compustat (adjusted for splits); and 

СВЕТ; = cumulative daily excess returns for firm i in four-digit SIC code j in quarter 
q of year t obtained from CRSP. Returns are cumulated from three days 
after the quarter t — 4 earnings announcement to 20 days before the quarter 
t earnings announcement. 


This model is consistent with prior research that finds a positive serial correlation in 
the seasonal change in earnings (Freeman and Tse 1989; Bernard and Thomas 1990). I 
include the cumulative returns over the year (prior to the earnings announcement) to capture 
additional value-relevant information that an analyst might use to estimate earnings.? End- 
ing the accumulation period 20 days before the current quarter's earnings announcement 
ensures the returns represent information that an analyst could use in forecasting earnings 
for the current quarter. 

I estimate the model for each firm-year using all firm-quarters in that year.from the 
same four-digit SIC code, except those from the firm for which I am estimating the 
parameters. Similar to the abnormal accrual model, the sample includes only firm-years 
with ten or more firm-quarters of data in the same industry. To mitigate the effect of extreme 
values on the parameter estimates, I delete the top and bottom half-percent of each variable 
(1.е., AEPS,/P,_,, AEPS, ,/Р,_,, and CRET). ` 

Table 6, Panel A presents descriptive statistics on the parameter estimates for all firm- 
years with data available. Parameter estimates for B, and В, are positive on average and 
highly significant as expected. In addition, the average adjusted R? for the estimation re- 
gressions is 0.24, suggesting that the model has reasonable explanatory power. 

The estimate of analysts' expected forecast should use only data that would be available 
to analysts in making their forecast. Thus, I use the parameter estimates from the prior 
firm-year to determine the expected change in EPS (E[AEPS]). I then add this value to the 
earnings from the same quarter in the prior year to obtain the expected forecast (E[F]) of 
the current quarter's earnings: 


E[AEPS iq] = [6s + B (МЕР, 1/Руч-5) + В» СВЕТ, X Ри (4) 
ЕЕ] = ЕР; + ЕГДЕР5 а] (5) 


19 ү include returns in my model of expected forecasts under the assumption that stock prices incorporate additional 
information not reflected in analysts' forecasts. For example, if the stock market adjusts for any downward bias 
in analysts’ forecasts, then these higher expectations will be captured in higher stock returns. If, however, the 
markets' expectation is based solely on analysts' forecasts, then including returns in my model of expected 
forecasts will not help capture the effect of this guidance and will weaken the power of my tests for forecast 
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TABLE 6 
Descriptive Statistics on Proxy for Managers’ Guidance of Analysts’ Forecasts 


Panel A: Parameter Estimates from a Model of Expected Change in EPS (n = 16,476) 
Model: AEPS а! Pu, = а, + By AEPS yeq—1/P ijtq—s) + Bap CRET jg + 8j 


Standard Ist 3rd 
Mean Deviation t-statistic Quartile Median Quartile 
a 0.002 0.005 45.35 —0.000 0.002 0.004 
B 0.313 0.382 105.30 0.116 0.297 0.492 
B, 0.013 0.019 84.45 0.004 0.010 0.019 
Adjusted R? 0.241 0.219 141.39 0.081 0.196 0.363 


Panel B: Descriptive Statistics on Unexpected Forecast (UEF) Proxy (n = 15,848) 
UEF ug = Ер. — {EPS pga + [65-1 + By (AEPSqU Pss). Pu СВЕТ] X Pingo} 


Standard Ist 3rd 
Mean Deviation t-statistic Quartile Median Quartile 
UEF —0.010 0.189 —6.563 —0.077 —0.005 0.059 


*'The panel reports the average parameter estimates from a model of expected changes in earnings per share, 
estimated for each firm-year using data for all firms in the same four-digit SIC code in that same year, except 
` the firm for which the parameters are being estimated. AEPS,,, is the seasonal change in earnings per share as 
reported in Zacks’ surprise file. P, is price per share as reported by Quarterly Compustat (adjusted for splits). 
CRET; is the cumulated daily excess returns from three days after the quarter t — 4 earnings announcement to 
20 days before the quarter t earnings announcement. The subscripts i, j, t, and q denote the firm, four-digit SIC 


code, year. and quarter, respectively. 

>The panel reports descriptive statistics on a proxy for forecast guidance (UEF), calculated as the difference 
between the last published consensus forecast reported on Zacks surprise file (F) and the expected forecast based 
on the model reported in Panel A. | 


Subtracting the expected forecast from the last published consensus forecast for the 
quarter provides the "unexpected" portion of the forecast (UEF). If managers attempt to 
keep expectations low to avoid negative earnings surprises, then the actual consensus fore- · 
cast will be less than the estimated forecasts, and UEF will be less than zero. Panel B of 
Table 6 provides descriptive statistics on UEF.” On average, analysts’ published forecasts 
are approximately a penny less than the model predicts. The following analysis classifies 
firm-quarters as having downward-guided forecasts (DOWN = 1) if UEF is negative and 
as not having downward-guided forecasts (DOWN - 0) if UEF is positive. 


Empirical Analysis 

To provide evidence that the two proxies capture mechanisms for avoiding negative 
earnings surprises, I examine the relation between: (1) the probability of meeting or ex- 
ceeding analysts' forecasts (MEET), and (2) the signs of abnormal accruals (POSAA) and 
unexpected forecasts (DOWN). Table 7, Panel A presents two contingency tables; the first 


20 For these descriptive statistics, I winsorize the data, setting the value of the bottom and top 1 percent of UEF 
to the 1st and 99th percentile values, respectively. The results of the following analysis are unaffected by this 
procedure because I use only the sign of the unexpected forecasts to classify firms as having managed forecasts 
downward to meet analysts’ expectations. 
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Association between: (1) Meeting or Exceeding Analysts" Expectations, and (2) Managing 


Earnings or Guiding Forecasts 


Panel А: Contingency Tables Classifying Firm-Quarters Based on (1) Meeting or Exceeding 
Analysts' Expectations, and (2) the Sign of Abnormal Accruals and Unexpected Forecasts 
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Proxy for Managing Earnings: 


Abnormal Accruals" 


Positive 
(РОЗАА = 1) 


7,758 
(53.3296) 


3,561 
(49.98%) 


Negative 


(POSAA = 0) 


6,793 
(46.68%) 


3,564 
(50.02%) 





2 = 21.35 
р < 0.001 






Proxy for Guiding Forecasts: 
Unexpected Forecasts" 


Positive 


Negative 


(DOWN = 0) (DOWN = 1) 


4,898 5,778 
(45.88%) (54.12%) 
2,626 2,546 
(50.77%) (49.23%) 






x? = 33.48 
p < 0.001 


Panel B: Logit Analysis of the Probability of Meeting or Exceeding Analysts’ Expectations as a 
Function of Abnormal Accruals, Unexpected Forecasts, and Control Variables 


Model: 


Prob(MEET = 1) = ЕВ» + B,POSAA, + B,DOWN, + B,POSUE, + BJNDPROD, 
+ B,LOGMV, + ВДЕЕ + 2) 


Variable‘ 


Intercept 
POSAA 
DOWN 


Control Variables: 


Log Likelihood 
Chi-square 
p-value 


No. of Observations: 


Meet/Exceed 
Did not meet 
Total 


Predicted 
Sign 


+ 
+ 


+ + + 


—8,331.36 
2,380.24 
0.001 


10,219 
4,898 


15,117 


Marginal 
Effect 


—0.005 
0.081 


0.297 
2.283 
0.005 
—1.648 
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* Abnormal accruals are the difference between actual total accruals and estimates of total accruals based on the 
modified version of the Jones model (Jones 1991) for each firm-quarter. 

> Unexpected forecasts are the difference between the last published consensus forecast reported on Zacks surprise 
file and an expected forecast based on the model reported in Table 6, Panel A. 

* POSAA equals 1 if abnormal accruals are positive and 0 otherwise. DOWN equals 1 if unexpected forecasts are 
negative and 0 otherwise. See Table 2 for remaining variable definitions. 

3 p-values are one-tailed. 

° The marginal effects are computed as ePX/(1 + e®*), where В’Х is computed at the mean values of X. 


shows the relation between MEET and POSAA, and the second shows the relation between 
MEET and DOWN. Fifty-three percent of the firm-quarters in which reported earnings meet 
or exceed analysts’ expectations (MEET = 1) show positive abnormal accruals, compared 
to only 50 percent of the firm-quarters in which reported earnings fall short of expectations 
(MEET = 0). Although the magnitude of this difference is not large, a Chi-square test 
indicates that the association is significant (х? = 21.35, р < 0.001). A similar analysis 
shows a significantly positive association between meeting expectations and guiding ana- 
lysts’ forecasts downward. In firm-quarters that meet or exceed analysts’ expectations, 54 
percent show a negative unexpected forecast compared to only 49 percent of firm-quarters 
that missed expectations (y? = 33.48, p < 0.001). 

Panel B of Table 7 reports the results of a logit analysis modeling the probability of 
meeting or exceeding expectations as a function of the sign of abnormal accruals, unex- 
pected forecasts, and the control variables identified earlier (POSUE, INDPROD, ГОСМУ, 
and [ЕЕ]. The coefficient on DOWN is highly significant—firm-quarters with negative - 
unexpected forecasts show an 8 percent higher probability of meeting expectations. This 
result suggests forecast guidance is an important mechanism for avoiding negative surprises. 
The coefficient on POSAA, however, is not significant. In a specification of the model 
that excludes the control variables (untabulated), the coefficient on POSAA is significant 
(p « 0.001); however, after controlling for various factors associated with meeting expec- 
tations, the sign of abnormal accruals is not associated with the probability of meeting 
expectations. Either managers are less likely to manipulate accruals to avoid negative earn- 
ings surprises, or my proxy for discretionary accruals is less effective at capturing mana- 
gerial discretion over earnings.?! 


Tests of Incentives to Manage Earnings to Avoid Negative Surprises 

To test whether cross-sectional differences in incentives to avoid negative earnings 
surprises are associated with managers' exercise of discretion to increase reported earnings, 
I examine the association between POSAA and the incentive variables examined previously, 
for the subsample of firm-quarters in which reported earnings meet or exceed analysts' 
forecasts. If the hypothesized variables provide incentives to manage earnings upward to 
avoid negative earnings surprises, then these firm characteristics should be associated with 
positive abnormal accruals for the subgroup that meet or exceed expectations. 


21 Collins and Hribar (2000) suggest that using the balance sheet approach to compute total accruals results in 
measurement error because of events such as mergers and acquisitions and discontinued operations. If I compute 
total accruals using the difference between earnings and cash flow from operations for firm-quarters with the 
data available, then I obtain similar results for this analysis (РОЗАА is not significantly associated with MEET 
when control variables are included). The results are also not affected by the use of two-digit (rather than four- 
digit) SIC code groupings to estimate the abnormal accrual model. 
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The results of this analysis (see Table 8) suggest that three of the incentive variables 
are significantly related to the probability of positive abnormal accruals. Firms with higher 
institutional ownership (®INST) and higher long-term growth forecasts (LTG) are more 
likely, and firms with consistent prior losses (LOSS) are less likely, to report positive 
abnormal accruals (p = 0.03). In addition, when partitioning the percent of institutional 
ownership between transient and nontransient ownership, I find that firms with higher tran- 
sient institutional ownership (%ТКАМ) are more likely to have positive abnormal accruals 
(р < 0.001), whereas the percent of nontransient institutional ownership is unrelated to the 
sign of abnormal accruals. The coefficient on the implicit claim variable is positive but only 
marginally significant (p — 0.07) as is the coefficient on the other proxy variable for value- 
relevance of earnings, EARNRET (p = 0.06). The coefficient on the litigation risk variable 
(LIT) is negative, contrary to my predictions; firms in high-litigation-risk industries are less 
likely to report positive abnormal accruals. Managing earnings upward may not be an 
effective mechanism for avoiding shareholder litigation because such actions could exac- 
erbate the problem should the firm face shareholder litigation.? 

Finally, two of the control variables, РОЗЈЕ and |ЕЁ|, are significant. The coefficient 
on POSUE indicates that abnormal accruals are more likely to be positive in quarters with 
increases in earnings.” The coefficient on [FE] is negative, consistent with firms not man- 
aging earnings upward in highly uncertain environments. 

In further (untabulated) analysis, I performed logit regressions on the subsample of 
firm-quarters that did not meet analysts' expectations. For this subset of firm-quarters, I do 
not expect the firm characteristics to be associated with the probability of positive abnormal 
accruals. The results support this conjecture; none of the coefficients on the incentive var- 
iables are significant, with the exception of € TRAN, which is marginally significant 
(p ^ 0.04, one-tailed). 


Tests of Incentives to Guide Forecasts Downward to Avoid Negative Surprises 

I now test whether cross-sectional differences in incentives to avoid negative surprises 
are associated with managers' propensity to guide analysts' forecasts downward. Specifi- 
cally, I examine the association between the incentive variables and the probability of a 
negative unexpected forecast (DOWN) for the subsample of firm-quarters in which reported 
earnings meet or exceed analysts' forecasts. The results of this analysis, presented in Table 9, 
suggest that firms with greater institutional ownership (®INST), and in particular transient 
institutional ownership (e£ TRAN), are more likely to guide analysts’ forecasts downward 
to avoid negative surprises. Firms that rely more heavily on implicit claims with their 
stakeholders (ICLAIM) and firms in industries in which earnings are more value-relevant 
(EARNRET) are also more likely to guide forecasts downward, whereas firms with con- 
sistent prior losses (LOSS) are less likely to do so. Firms with higher long-term growth 
forecasts (LTG) display some evidence of guiding forecasts downward (Model 1), but when 
I allow the coefficients on transient and nontransient institutional ownership to vary, the 


22 | also performed this analysis using a proxy that computes total accruals as earnings less cash flow from 
operations (when these data are available). In this specification, 99INST and LOSS are no longer significant, but 
%ТВАМ and LTG remain significant. И is possible that measurement error caused by nonarticulation problems 
affects the reported results; however, because the use of cash flows from operations to define total accruals is 
not a widely used procedure (particularly using quarterly data), it is also possible that the loss of significance 
is due to measurement error in total accruals using this definition. Nevertheless, conclusions related to SINST 
and LOSS should be interpreted cautiously. 

?3 DSS (1995) find a positive relation between firm performance and proxies for discretionary accruals. To the 
extent POSUE reflects firm performance, one would expect a positive relation between this variable and the sign 
of abnormal accruals. 
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TABLE 8 
Logit Analysis of the Association between Incentives to Avold Negative Earnings Surprises 
and Positive Abnormal Accrual Proxy for Earnings Management 
(conditional on meeting or exceeding analysts’ expectations)* 


Model 1: 
Prob(POSAA = 1) = Е(В, + B,%INST, + ВАСТАЈМ, + BLOSS, + B,EARNRET, + B,LTG, 
+ BLIT, + B,POSUE, + BgINDPROD, + B,LOGMY, + В ЕЕ] + г) 


Model 2: 
Prob(POSAA = 1) = Е(у, + y, TRAN, + y,9,NONTRAN, + y CLAIM, + OSS, 


+ У;ЕАКМКЕТ, + y,LTG, + LIT, + y,POSUE, + y,INDPROD, 
+ уоОСМУ, + ущЕЕ] + в) 











Model 1 Model 2 

Predicted Marginal Marginal 
Variable Sign Coefficient p-value’  Ефесй Coefficient p-value’ Effect 
Intercept —0.281 0.028 —0.135 0.307 
Incentives for Avoiding Negative Earnings Surprises: 
WINST (H1) + 0.167 0.026 0.042 
%ТВАМ + 1.119 0.001 0.279 
%МОМТВАМ + —0.169 0.932 —0.042 
ICLAIM (H2) + 0.029 0.073 0.007 0.023 0.118 0.006 
LOSS (H3) = —0.306 0.005 -0.076 | —0.274 0.011  —0.068 
EARNRET (H3) + 0.011 0.055 0.003 0.010 0.072 0.002 
LTG (H4) + 0.018 0.001 0.004 0.013 0.001 0.003 
LIT (H5) + —0.099 0.995 —0.025 ——0.110 0.998 —0.028 
Control Variables: 
POSUE + 0.238 0.001 0.059 0.233 0.001 0.058 
INDPROD + —0.828 0.722 —0206 0.734 0.699  —0.183 
LOGMV + —0.016 0.903 —0.004 —-0.019 0.939 —0.005 
[FE| = —8.230 0.001 -2.048 | —8.704 0.001 —2.166 
Log Likelihood —9,975.00 —9,964.72 
Chi-square 158.03 178.49 
p-value 0.001 0.001 
No. of Observations: 
Positive abnormal accruals 7,158 7,758 
Negative abnormal accruals 6,793 6,793 
Total 14,551 14,551 


*This table presents the results of logit regressions that test the association between the incentive and control 
variables and the probability of positive abnormal accruals, conditional on the firm meeting or exceeding analysts’ 
expectations. The dependent variable equals 1 if the abnormal accruals estimated for the firm-quarter using а 
modified Jones model (Jones 1991) is positive, 0 otherwise. 

* See Table 2 for variable definitions. 

* p-values are one-tailed. 

а The marginal effects are computed as e?X/(1 + e®*)?, where B'X is computed at the mean values of X. 
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TABLE 9 
Logit Analysis of the Association between Incentives to Avoid Negative Earnings Surprises 
and Negative Unexpected Forecast Proxy for Forecast Guidance 
(conditional on meeting or exceeding analysts' expectations)" 


Model 1: 
Prob(DOWN = 1) = ЕВ, + B,&INST, + BICLAIM, + BLOSS, + B,EARNRET, + B,LTG, 
+ ВАТ, + B,POSUE, + BJNDPROD, + BLOGMV, + B,JFE] + e) 


Model 2: 
Prob(DOWN = 1) = Ебу; + y,99 TRAN, + у, ФУОМТКАМ, + 'y,ICLAIM, + y,LOSS, 


+ y,EARNRET, + y4LTG, + YLIT, + y,POSUE, + "y IANDPROD, 
+ уо ОСМУ, + у ЕЕ + s) 


Model 1 Model 2 
Predicted Marginal Marginal 
Variable _____"_Бит Coefficient p-value’ — Effect Coefficient p-value’ — Effect 
Intercept —0.560 0.001 —0.378 0.017 


Incentives for Аудатр Negative Earnings Surprises: 


WINST (H1) + 0.418 0.001 0.104 

4 TRAN + 1.433 0.001 0.356 
ФМОМТЕАМ + 0.045 0.371 0.011 
ICLAIM (H2) t 0.091 0.001 0.023 0.086 0.001 0.021 
LOSS (H3) — —0.875 0.001  —0218 —0.845 0.001  —0.210 
EARNRET (H3) + 0.053 0.001 0.013 0.052 0.001 0.013 
LTG (H4) * 0.006 0.017 0.002 0.000 0.457 0.001 
LIT (H5) + —0.154 0.999 —0.038 —0.165 0.999  —0.041 
Control Variables: 

POSUE + —0.357 0.999 —0.089 —0.364 0.999 —0.090 
INDPROD + 1.018 0.541 0.253 1.129 0.498 0.280 
LOGMV + 0.067 0.001 0.017 0.063 0.001 0.016 
[ЕЕ] = 8.535 0.999 2.124 7.843 0.998 1.947 
Log Likelihood —7,254.43 —7,245.74 
Chi-square 218.59 235.97 

p-value 0.001 0.001 

No. of Observations: 

Negative unexpected forecasts 5,778 5,778 

Positive unexpected forecasts 4,898 4,898 

Total 10,676 10,676 


раа poles nd 


* This table presents the results of logit regressions that test the association between the incentive and control 
variables and the probability of negative unexpected forecasts, conditional on the firm meeting or exceeding 
analysts' expectations. The dependent variable equals 1 if the actual consensus forecast in that quarter is less than 
the farecast based on the model presented in Table 6, Panel A, and 0 otherwise. 

> See Table 2 for variable definitions. 

* p-values are one-tailed. 

* The marginal effects are computed as e9'X/(1 + е?%)2, where В’Х is computed at the mean values of X. 
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coefficient on LTG is no longer significant. Again, it appears that long-term growth forecasts 
may reflect the level of transient institutional ownership in Model 1. Finally, the coefficient 
on the littgation risk variable is negative, contrary to my predictions. It appears that guiding 
analysts’ forecasts downward may not be an effective mechanism for avoiding negative 
earnings surprises for firms in highly litigious industries, perhaps because of potential neg- 
ative stock price reactions to downward forecast revisions. 

The coefficient on POSUE is negative, contrary to expectations. If earnings in the same 
quarter of the prior year are unusually low (resulting in a positive change in earnings), then 
it is шоге likely that the forecast estimated from my model will be lower than that produced 
by analysts (DOWN = 0) because my expected forecast model uses the year-ago earnings 
as a base. The significantly positive coefficient оп LOGMYV indicates that large firms are 
more likely to manage forecasts downward. 

I also performed (untabulated) logit regressions on the subsample of firm-quarters that 
failed to meet analysts' expectations. The coefficients on most of the incentive variables 
are not significant. The two exceptions are the coefficient on %STRAN, which is significantly 
positive (p — 0.03), and the coefficient on LOSS, which is significantly negative (p 
< 0.001). These results suggest that firms with higher transient institutional ownership are 
more likely, and firms with consistent losses are less likely, to manage forecasts downward 
even in quarters in which they fail to meet expectations. 

In summary, the results of these analyses are consistent with firms using both earnings 
management and forecast guidance to avoid negative earnings surprises. However, certain 
firm characteristics are more highly associated with one mechanism than the other. Firms 
that rely more heavily on implicit claims with their stakeholders (ICLAIM) and firms in 
industries in which earnings are more value-relevant (EARNRET) appear to guide forecasts 
downward rather than manage earnings upward to avoid negative surprises. In contrast, 
high-growth firms (LTG) appear to manage earnings upward rather than guide forecasts 
downward to avoid missing expectations.?* Firms with more institutional ownership, par- 
ticularly transient institutional ownership, appear to engage in both earnings management 
and forecast guidance. Similarly, firms with a history of prior losses appear to be less likely 
to engage in both earnings management and forecast guidance. Overall, the firm charac- 
teristics examined in this study, as a group, appear to be better predictors of forecast 
guidance than of earnings management.” 


VIL SUMMARY 

This study investigates recent allegations in the business press that managers avoid 
reporting negative earnings surprises at the earnings announcement. Although past academic 
research documents that analysts’ forecasts are optimistic on average (1.е., the average 
surprise is negative), recent business press articles suggest that managers use either their 
discretion over reported earnings or their ability to guide analysts' forecasts downward to 
increase the probability of meeting or beating these forecasts at the earnings announcement. 
I explore a number of firm characteristics that I expect create greater incentives to avoid 


24 These results are consistent with the analyses performed earlier in which I found ICLAIM and EARNRET to 
be highly associated with exceeding expectations (but not meeting expectations exactly), whereas I found the 
opposite for LTG. To the extent that meeting expectations exactly is an indication of managing earnings rather 
than guiding forecasts, the earlier results are consistent with those found using the discretionary accrual and 
forecast guidance proxies in this section. 

2 However, my analysis includes only proxies for the incentive to manage earnings and not the opportunity to do 
so (e.g., weak corporate governance). If the ability to manage earnings is more restricted than is the ability to 
guide forecasts, then the weaker results for earnings management could reflect the absence of control for the 
opportunity to engage in earnings management. 


Matsumoto—Management’s Incentives to Avoid Negative Earnings Surprises 511 


negative earnings surprises, and examine the relation between these characteristics and the 
probability of meeting or exceeding analysts' expectations at the earnings announcement. 

The results indicate that firms with higher transient institutional ownership, greater 
reliance on implicit claims with their stakeholders, and higher value-relevance of earnings 
are more likely to take actions to meet or exceed analysts' forecasts at the earnings an- 
nouncement. These associations exist even after controlling for other factors associated with 
the probability of meeting or exceeding analysts' earnings expectations, including the sea- 
sonal change in earnings, growth in industrial production, firm size, and the magnitude of 
the initial forecast error. 

I also examine the mechanisms managers use to avoid negative surprises. I measure 
abnormal accruals using the modified Jones model (Dechow et al. 1995). 1 also develop a 
measure of forecast guidance by modeling an expected forecast based on prior earnings 
changes and returns during the period and comparing this expected forecast to the consensus 
analyst forecast. Both proxies are associated with avoiding negative earnings surprises in a 
univariate analysis, but only the proxy for forecast guidance is associated with avoiding 
negative surprises after controlling for the other variables that are likely associated with 
the probability of meeting or exceeding analysts’ expectations. Although this finding is 
consistent with forecast guidance dominating earnings management as a mechanism for 
avoiding negative surprises, it is also possible that the earnings management proxy suffers 
from more measurement error than does the forecast guidance proxy. . 

I also examine the relation between the incentives to avoid negative earnings surprises 
and the probability (1) that the firm reports positive abnormal accruals, and (2) that analysts 
issue forecasts that are lower than expected, both conditional on meeting analysts’ expec- 
tations. The results suggest that firms with higher transient institutional ownership are more 
likely, and firms with a consistent pattern of prior losses are less likely, to both manage 
earnings upward and guide forecasts downward. Firms that rely more on implicit claims 
with their stakeholders, and firms in industries in which earnings are more value-relevant, 
appear to guide forecasts downward but not to manage earnings upward. High-growth firms 
appear to do the opposite—manage eamings upward but not guide forecasts downward. 
Overall, the results suggest that both mechanisms play a role in avoiding negative earnings 
forecasts. If the recent passage of Reg FD limits the extent to which managers are able to 
guide analysts' forecasts, then avoiding negative earnings surprises may prove more difficult 
in the future. The results of this study suggest firms that relied on forecast guidance in the 
past will be affected by the new regulation's limitations on their abilitv to manage 
expectations. 

This study is one of the first to explore a comprehensive set of management incentives 
to avoid negative earnings surprises. However, the substantial data requirements skew the 
sample toward larger firms, so the results may not generalize to the broader population of 
firms. In addition, although this study is among the first to investigate and provide evidence 
consistent with managers guiding analysts' forecasts in order to avoid negative surprises, 
the persuasiveness of this evidence depends critically on my proxy for forecast guidance. 
Similarly, evidence on the use of earnings management to avoid negative surprises depends 
on the effectiveness of abnormal accruals as a proxy for earnings management. Moreover, 
I do not control for potential differences across firms in the opportunities to engage in 
earnings management and forecast guidance. Thus, readers should use caution in drawing 
conclusions on the relative importance of these two mechanisms for avoiding negative 
surprises. 

This paper also does not provide evidence that managers (or their firms) are better off 
as a result of taking actions to avoid negative surprises. À natural extension of research to 
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address this second question would examine the extent to which the stock market can undo 
the effect of any bias in the consensus forecast for a firm. Prior research suggests that the 
market seems to react to the bias in analysts' forecasts (La Porta 1996; Dechow et al. 2000), 
but recent reports in the business press suggest that the prevalence of positive earnings 
surprises has diluted market reactions to positive news when firms announce earnings (Ip 
19972). Finally, although this study provides evidence consistent with an increasing im- 
portance on meeting or beating analysts' forecasts in recent years, the academic literature 
has yet to explore the underlying cause of this shift. 
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ABSTRACT: We Investigate three explanations for prior studies’ finding that 
the usefulness of earnings announcements, as measured by their absolute 
market responses, has increased over time. We confirm this Increase for a 
sample of 426 relatively large, stable firms over 1980-1999. We find no evi- 
dence that this over-time Іпсгваѕэ in the magnitude of the market reaction to 
our sample firms’ eamings announcements is attributable to increases in the 
absolute amount of unexpected earnings conveyed in the announcements or 
to increases In the Intensity of investors' average reaction to unexpected earn- 
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Data Availability: The data used in this study are publicly available from the 
sources indicated т the text. 


I. INTRODUCTION 

ecent studies infer the increasing usefulness of earnings announcements from over- 

time increases in the absolute or squared abnormal stock returns or abnormal trading 

volume at earnings announcement dates (e.g., Kross and Kim 2000; Landsman and 
Maydew 2002; Francis et al. 2002); the increase appears to be concentrated among large 
firms (Buchheit and Kohlbeck 2002; Lo and Lys 2001). We examine three explanations for 
this trend using a sample of 426 large firms: (1) over-time increases in the amount of 
unexpected earnings news; (2) over-time increases in investors’ reaction to a unit of un- 
expected earnings news; and (3) over-time increases in the amount of other (besides “‘bot- 
tom line" earnings) information disclosed in the earnings announcement press release.! 

It is important to distinguish among these three explanations because of their differing 
implications about the financial reporting information environment. The first explanation 
speaks to whether earnings are increasingly bringing news to investors (as opposed to 
summarizing or aggregating it); evidence in support of this explanation would suggest 
reconsidering claims that the summary earnings number is increasingly irrelevant to inves- 
tors.? The second explanation speaks to behavioral changes among investors such that they 
respond more intensively to a given piece of earnings information. Such changes might 
result from properties of earnings (e.g., increasing persistence) or from economic or psy- 
chological factors unrelated to financial reporting practices, per se. The third explanation 
speaks to voluntary disclosure practices that are related to but distinct from financial re- 
porting as it is regulated by generally accepted accounting principles. Evidence that the 
earnings announcement but not the summary earnings number itself is conveying increasing 
amounts of information to investors would suggest that discussions of changes in the use- 
fulness of financial reporting should consider the package of information that the earnings 
announcement press release reveals to investors, including disaggregated and forward- 
looking earnings information. 

The first explanation we consider is based on prior studies' findings that the magnitude 
of the market reaction to earnings announcements increases with the magnitude of unex- 
pected earnings (e.g., Beaver et al. 1979), and that the relation is not linear (e.g.; Freeman 
and Tse 1992; Basu 1997; Lipe et al. 1998). If the amount of absolute unexpected earnings 
revealed by earnings announcements has increased over time, then we expect to observe 
increases in the magnitude of the absolute market reactions to these announcements. 

The second explanation is that the intensity of investors' reactions to a unit of unex- 
pected earnings news, as measured by the earnings response coefficient (ERC), has in- 
creased over time. We investigate two sources of possible changes in ERCs: (1) increases 
in ERCs resulting from changes in factors known to affect ERCs—such as an increase in 
earnings persistence, or declines in systematic risk or risk-free interest rates (Easton and 
Zmijewski 1989; Collins and Kothari 1989); and (2) increases in ERCS resulting from shifts 
in the distribution of unexpected earnings to more steeply sloped regions of the unexpected 


1 A fourth explanation is suggested by Francis et al.’s (2002) finding that the absolute abnormal returns to earnings 
announcements are significantly positively correlated with the absolute abnormal returns to analyst reports. This 
complementary relation suggests increasing usefulness of analyst reports шву induce increasing usefulness of 
earnings announcements. Further tests reported by Francis et al. (2002) do not support the conjecture that the 
increased usefulness of earnings announcements is driven by the use of analyst reports; in particular, they find 
that the reactions to earnings announcements increased even for a sample of firms where the reactions to analyst 
reports markedly decreased. 

? For example, Lev and Zarowin (1999) and Francis and Schipper (1999) discuss the concern that financial state- 
ments in general (not just earnings) have lost relevance to investors. 
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returns-unexpected earnings curve. In terms of the latter, prior research shows that the 
ERC for extreme values of unexpected earnings (either positive or negative) is less than 
the ERC for moderate values of unexpected earnings, that the ERC for negative earnings 
surprises is less than the ERC for positive earnings surprises, and that the ERC for losses 
is smaller still. Consequently, if the distribution of unexpected earnings has become less 
extreme and/or characterized by fewer loss observations over time, then this might explain 
over-time increases in the absolute reactions to earnings announcements. Our analysis 
of over-time changes in ERCs as an explanation for the increased market reactions to 
earnings announcements differs from Lev and Zarowin's (1999) analysis, which examines 
changes in ЕВСз from long-window association tests and does not investigate the sources 
of these changes. 

The third explanation is based on the Hoskins et al. (1986) finding that earnings an- 
nouncement press releases often convev other information (besides bottom line earnings) 
that explains a significant portion of the market reaction to earnings announcements. Our 
analysis of concurrent disclosures in earnings announcement press releases is consistent 
with Lo and Lys' (2001) conjecture that the disparity between results showing increasing 
information content of earnings announcements (as measured by absolute value or squared 
return responses and/or volume responses) and decreasing value-relevance of earnings (as 
measured, for example, by the R? from a regression of returns on earnings levels and 
changes) may be due to other disclosures released concurrently with the summary earnings 
number. Specifically, we examine whether concurrent disclosures have increased over time, 
and if so, whether this increase explains the increased price reactions to earnings announce- 
ments. Relative to Hoskins et al. (1986), we examine an expanded set of information items 
and we focus on trends in the disclosures over the past 20 years. 

We begin by documenting the increased usefulness of earnings announcements for the 
426 firms for which Compustat reports earnings announcement dates for every quarter from 
1980 to 1999. Requiring a complete series of 80 Compustat earnings announcement dates 
ensures that the results are not due to changes in sample composition. This requirement 
also biases the sample toward long-surviving firms, which tend to be large and stable. Given 
prior studies' evidence that over-time increases in market reactions to earnings announce- 
ments are concentrated in large firms (Lo and Lys 2001; Buchheit and Kohlbeck 2002), 
this selection bias increases the likelihood that our sample exhibits the phenomenon under 
investigation. The focus on large firms also suggests that the results may not be general- 
izable to broader samples of firms, particularly if the propensity to include concurrent 
disclosures in earnings announcements is primarily a large-firm phenomenon. 

To test the first explanation, we analyze the trend in the absolute magnitudes of un- 
expected earnings conveyed by earnings announcements. Results examining the absolute 
value of unexpected earnings (measured using a seasonal random walk [SRW] model and, 
separately, using analysts’ forecasts) show a-decline in the SRW measure and no pattern in 
the analyst measure. Both sets of results are inconsistent with the first possible explana- 
tion—that the increase in the magnitude of the market reaction is attributable to an increase 
in the magnitude of unexpected (bottom line) earnings. Tests of the second explana- 
tion—that the intensity of investors' reactions to a unit of unexpected earnings news has 
increased over time——-examine the trend in investors’ response to a unit of unexpected 


У Recent research by Givoly and Hayn (2000) is not consistent with fewer loss observations over time, even in 
broad samples of successful firms. Specifically, they find that firms listed on Compustat continuously from 1968 
to 1998 report increasing. frequencies of losses, with the frequency of loss observations increasing from 13.6 
percent during 1981—1985 to 20.3 percent during 1991-1998. Тћеу also report an increase in the frequency of 
loss observations for the Compustat population as a whole (from 28.6 percent in 1981—1985 to 33.6 percent in 
1991-1998). : 
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earnings. Regardless of whether we use SRW or analysts' forecasts to measure unexpected 
earnings, we find a significant decline in ERCs, inconsistent with the second explanation 
for the increased usefulness of earnings announcements. 

Our analysis of earnings announcement press releases suggests that the missing piece 
to this puzzle is an over-time increase in the amount of concurrent information that firms 
disclose in these press releases. Specifically, for a sample of 2,190 press releases made by 
a subset of 30 (randomly selected from the 426) firms over 1980—1999, we find a significant 
expansion in the number of concurrent disclosures. For our sample, earnings announcement 
press releases are increasingly likely to include detailed financial statements, informa- 
tion about current operating data (such as shipments, orders, and margins), and information 
about nonrecurring earnings components (such as restructuring charges and foreign 
exchange gains or losses). These trends in concurrent disclosures explain the over-time 
increase in the absolute price reactions to earnings announcements for our sample firms. 
The most important concurrent disclosure, in terms of explaining the increasing reactions 
to earnings announcements, is a detailed income statement. We conclude that managers' 
voluntary decisions to expand concurrent disclosures in earnings announcement press re- 
leases (especially by including detailed income statements) drive the increased usefulness 
of those announcements to investors. 

Long-window association tests reported in Francis and Schipper (1999) and Collins et 
al. (1997) suggest that the earnings number, as a single aggregate performance measure, 
declined in usefulness over 1980—1999. Tn contrast, our results suggest that the disclosure 
of earnings components—ihat is, the disaggregated elements that make up the earnings 
number—has increased the usefulness of the information package (the press release) whose 
central element is the summary earnings number. This latter finding, which is consistent 
with long-window research showing that earnings components provide information beyond 
that contained in the summary earnings number (e.g., Lipe 1986), suggests that discussions 
of changes in the usefulness of financial reports should approach the issue from the per- 
spective of the bundle of information made available to investors in the financial reporting 
process, and not from the narrow perspective of bottom line earnings. 

The rest of the paper is organized as follows. Section II details the sample and docu- 
ments patterns in market reactions to earnings announcements similar to those shown in 
prior research (e.g., increasing usefulness and a positive association between unexpected 
returns and unexpected earnings for large, long-lived firms). Section Ш describes our in- 
vestigations of over-time changes in unexpected earnings and in the intensity of investors' 
responses to unexpected earnings. Section IV reports the analysis of trends in the concurrent 
disclosures in earnings announcement press releases. Section V summarizes the results and 
concludes. ; 


H. SAMPLE DESCRIPTION AND REPLICATION OF PRIOR RESULTS ON THE 
INCREASING USEFULNESS OF EARNINGS ANNOUNCEMENTS 

Sample and Descriptive Statistics 

Our sample includes all firms with four quarterly earnings announcements on Com- 
pustat (primary, secondary, tertiary, and research databases) for each calendar year 
t = 1980-1999 and with common stock returns on CRSP for the entire 20-year period. In 
total, 426 firms with 34,080 quarterly announcements meet these criteria. The benefits of 
this design choice include control over sample composition, and the increased likelihood 
of finding the phenomenon we wish to study because the increased usefulness of earnings 
announcements appears to be concentrated among larger firms (Buchheit and Kohlbeck 
2002; Lo and Lys 2001). The cost is the inability to generalize results beyond the arguably 
large, surviving firms meeting our sample selection criteria. 
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Table 1 reports descriptive information about the average values of the sample firms' 
assets, market values, market-to-book ratios, and return-on-asset values for each year 
t = 1980—1999; we also report mean values calculated for the pooled sample (row labeled 
"АП vears") as well as for all Compustat firms with any available data (row labeled “АП 
Compustat"). The rows labeled TREND in Table 1 show coefficient estimates and p-values 
from regressing the annual means for the sample and for the Compustat population on 
TREND, — t — 1979. Given the selection criteria, it is not surprising that the reported 
asset and market values indicate that, relative to the population of Compustat firms, our 
sample firms are larger and grew at a faster rate over 1980—1999 (differences, not reported, 
are significant at the 0.001 level). As we note in subsequent tests, controlling for firm size 
and for changes in firm size does not affect our inferences. However, these controls for 
within-sample size effects do not shed light on whether the results we report would gen- 
eralize to other samples composed of significantly smaller firms. 

Table 1 also shows that sample firms' market-to-book ratios increased over 1980—1999 
(the trend slope coefficient is 0.08, significant at the 0.001 level), consistent with intuition 
that surviving firms perform well. The population of Compustat firms also experienced an 
increasing trend in market-to-book ratios, but at a smaller rate than the sample firms (0.06 
per year vs. 0.08 per year, difference significant at the 0.05 level). Return-on-asset com- 
parisons provide further evidence of our sample firms' superior performance. Our sample 
firms enjoy a substantially higher return on assets than the Compustat population (1.39 
percent vs. —5.52 percent, difference significant at the 0.001 level).* Return on assets de- 
creased over the sample period for both the sample firms and the Compustat population 
(the trend for the sample is —0.02 percent per year compared to —0.43 percent for the 
Compustat population, both trends significant at the 0.001 level). Givoly and Hayn (2000, 
Tables 1 and 2) report similar decreases in other earnings-based performance measures and 
attribute the trend to an increasing conservatism in financial reporting. 

Because some of the subsequent analyses examine over-time changes in the relation 
between unexpected returns and unexpected earnings, we examine three factors prior re- 
search has shown to affect the intensity of this relation. Table 1 provides descriptive evi- 
dence on risk-free rates (measured as the compounded monthly short-term Treasury bill 
rate in year t), systematic risk or beta (measured by the slope coefficient from firm-specific 
market model regressions), and persistence (measured as the slope coefficient, ф,, from the 
Foster (1977) seasonal first-order autoregressive model, estimated in cross-section for each 
year t). Annual estimates of risk free rates, betas and ф, are reported in the three right- 
most columns of Table 1; the last row of Table 1 shows the trend in each variable. The 
significant (at the 0.001 level) declines in risk-free rates, and betas? suggest an increase in 
ERCs over 1980-1999; however, the significant (at the 0.003 level) decline in persistence 
suggests a decrease in ERCs. Given this mixed evidence, we do not predict whether the 
ERCs for our sample firms likely increased or decreased during 1980—1999. 


Market Reactions to Earnings Announcements 

We calculate beta-adjusted abnormal returns on each of the three days surrounding each 
quarterly earnings announcement; market-adjusted and size-adjusted abnormal returns yield 
similar results (not reported). The beta-adjusted abnormal return, AR&, is Ry, — Bj; Ема 
where R,, is firm j's raw return on the qth earnings announcement date of year t, Ry, is 


* The —5.52 percent return on assets for the Compustat population is similar to that calculated from Givoly and 
Hayn's (2000, Table 1) data where the average retum on assets over 1980-1998 is —6.06 percent. 

5 The decline in beta is not sensitive to the inclusion of the t = 1999 observation, where the mean beta of 0.50 
is significantly smaller than the betas for other years. We have no explanation for the decrease in beta in 1999. 
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TABLE 1 
Descriptive Information about the 426 Firms for which Compustat Reports Earnings 
Announcement Dates for All Quarters, 1980—1999 


Market 
Value Market- Risk- 
of to-Book | Return on Free 
Year Assets Equity Ratio Assets Rate Beta Persistence 
1980 2,512 1,043 1.24 2.02% 11.26% 0.83 0.38 
1981 2,780 1,245 1.47 1.85 14.72 0.83 0.41 
1982 3,041 1,138 1.19 1.44 10.53 0.81 0.60 
1983 3,248 1,510 1.54 1.35 8.80 0.82 0.21 
1984 3,505 1,658 1.56 1.60 9.84 0.88 0.28 
1985 3,720 1,728 1.57 1.30 7.72 0.88 0.24 
1986 4,144 2,132 1.84 1.17 6.16 0.87 0.12 
1987 4,483 2,574 2.04 1.29 5.47 0.94 0.18 
1988 5,140 2,606 1.92 151 6.36 0.82 0.08 
1989 6,031 2,691 1.92 1.47 8.38 0.81 0.11 
1990 6,968 3,302 2.02 1.26 7.84 0.85 0.23 
1991 7.203 3,235 1.86 0.94 5.60 0.85 0.25 
1992 7,632 3,897 2.08 0.99 3.50 0.86 0.17 
1993 8,225 4,285 2.34 1.09 2.90 0.80 0.06 
1994 8,873 4,435 2.38 129 d 3.91 0.88 0.04 
1995 9,522 4,866 2.26 1.49 5.60 0.78 0.34 
1996 10,408 6,247 2.46 1.48 5.20 0.76 0.18 
1997 11,376 7,142 2.60 1.53 5.25 0.71 0.13 
1998 12,619 10,319 2.97 1.37 4.85 0.75 0.12 
1999 14,589 12,117 2.70 1.29 4.69 0.50 0.03 
АП years* 6,813 3,967 2.00 1.39% 6.93% | 0.81 0.19 
TREND? 587 401 0.08 —0.02% —0.40% —0.01 —0.02 
(p-value) (0.001) (0.001) (0.001) (0.001) (0.001) (0.007) (0.003) 
АП Compustat* 925 554 2.66 —5.52% 
TREND? 24 33 0.06 —0.43% 
(p-value) (0.001) (0.001) (0.001) (0.001) 


(Continued on next page) 
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* The row labeled “All years" shows the mean value of the noted financial variable calculated for the pooled 
sample. The row labeled “АП Compustat” shows similar information calculated for all firms on Compustat 
(primary, secondary, tertiary, and research databases) with available information on the noted financial variable. 

> We report the slope coefficient estimates and related significance levels from regressing the year t value of each 
variable on TREND. 

Variable definitions: 

Financial variables are the average values of the variable measured at the beginning of each quarter of year t. The 

risk-free rate in year t is the compounded monthly Treasury bill rate. Beta for year t is the average of the 426 firm 

betas estimated using all calendar day returns in year t. Persistence is the ARI parameter, ф,, from estimating 

Аз or = do + фр (А. — А4) + L, using all quarterly q earnings announcements in year t. TREND, 

= t — 1979. 


the value-weighted market return on that day, and B, , is firm j’s market model beta esti- 
mated. using all trading day returns in year t — 1. We select the day with the largest (in 
absolute value) abnormal return in the three days surrounding the qth earnings announce- 
ment to measure the market's reaction. (Results based on the average of the absolute ab- 
normal returns on days (—1, 0, +1) are similar and are not reported.) 

Table 2 shows that the mean value of |AR,,,|, calculated across all earnings announce- 
ments in year t, ranges from 2.5 percent in 1989 to 4.2 percent in 1999. For the pooled 
over-time sample announcements, the average absolute abnormal price response is 3.1 per- 
cent. A regression of |АВ „| on TREND,, = t — 1979, not tabulated, shows a significantly 
(at the 0.001 level) positive trend of 0.04 percent per year. We also examine the standardized 
absolute abnormal return, std|AR,,,|, defined as |АК „| divided by the standard deviation of 
firm j's absolute abnormal returns on all trading days in year t. Deflating by the standard 
deviation of firm j's absolute abnormal returns on all trading days in year t controls for 
trends in [АВ resulting from changes in the underlying volatility of the stock. Table 2 
reports a pooled mean value of std|AR,,,| of 2.42, indicating that, on average, the absolute 
abnormal return to earnings announcements is more than two standard deviations away 
from the mean daily absolute abnormal return during the year. Tests of the trend in std|AR,,,| 
(not tabulated) show an increase of 0.026 percent per year, significant at the 0.001 level. 

To benchmark the economic importance of the market responses to earnings announce- 
- ments, we rank all daily absolute abnormal returns for each firm-year (there are approxi- 
mately 250 trading days рег firm-year) and calculate the decile associated with the |AR,,,| 
for quarterly earnings announcements. These results (not tabulated) show that the median 
[AR] for earnings announcement dates is in the largest decile of market responses, with 
the mean |AR,,| for earnings announcement dates falling between the largest and next 
largest deciles. An analysis of the frequency of earnings announcement reactions in the 
largest two decile responses (see Figure 1) shows a significant (at the 0.001 level, not 
reported) increase over 1980—1999. That is, over the sample period, it is increasingly likely 
that earnings announcements are associated with the largest price movements. Together 
with the results in Table 2, these findings indicate that the sample earnings announcements 
are highly significant events that became even more significant over the sample period. 

To assess whether the over-time trend in the usefulness of earnings announcements is 
pervasive for the sample firms, we estimate the regression of |AR,,| on TREND,, and 
std |AR,,,| on TREND,,, for each firm (results not tabulated). We find that 77 percent of 
the estimated TREND coefficients are positive, and that the positive tail is longer and fatter 
than the negative tail. These results suggest that, not only are upward trends in market 
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reactions to earnings announcements more common than downward trends, but the extreme 
upward trends are more steeply sloped than the extreme downward trends. 

In unreported tests, we also examine whether the trends іп ЈАК, | and std |AR,,,| are 
sensitive to firm size (measured as the log market capitalization for the prior quarter), and 
whether the trends differ for quarter q = 4 vs. q = 1-3 announcements and for positive 
vs. negative reactions. Inclusion of a size variable (and size interacted with trend) in the 


Absolute Abnormal 

Return Metric" 
Year AR std] AR q| 
1980 0.030 2.175 
1981 0.029 2.253 
1982 0.031 2.250 
1983 0.029 2.302 
1984 0.026 2.233 
1985 ` 0.025 2.271 
1986 0.029 2.264 
1987 0.036 2.311 
1988 0.026 2.240 
1989 0.025 2.310 
1990 0.031 2.389 
1991 0.034 2.534 
1992 0.034 2.638 
1993 0.033 2.682 
1994 0.029 2.666 
1995 0.029 2.609 
1996 0.030 2.609 
1997 0.030 2.584 
1998 0.038 2.506 
1999 0.042, 2.564 
АП years 0.031 2.420 
All years: SRW 


TABLE 2 
Market Reactions and Earnings Response Coefficients (ERCs), 1980-1999 


Dependent Variable: 


ЕВС? 
0.265 
0.383 
0.317 
0.207 
0.170 
0.173 
0.256 
0.153 
0.143 
0.194 
0.078 
0.233 
0.334 
0.219 
0.228 
0.316 
0.110 
0.192 
0.172 
0.181 





0.215 
0.248 


АК 


(p-value) 





(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.039) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.0011 
(0.007) 
(0.001) 
(0.0335 
(0.002) 


(0.001) 
(0.001) 


Dependent Variable: 


ERC? 
12.357 
18.132 
13.445 
9.880 
8.254 
8.350 
8.945 
5.125 
7.707 
8.492 
6.488 
8.042 
10.272 
9.068 
10.499 
9.202 
5.551 
5.927 
6.400 
6.046 





8.803 
11.400 


SIdAR,, 


(p-value) 


(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) - 
(0.002) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.001) 
(0.011) 
(0.007) 
(0.008) 
(0.001) 


(0.001) 
(0.001) 


(Continued on next page) 
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* We report the mean |АВ „| and std|AR,,,| calculated across all quarterly earnings announcements in year t. The 
“All years” row reports the mean values of these numbers across the entire sample period. 

> We report the coefficient estimate (ERC) and significance level from regressing the signed market reaction to 
each quarterly earnings announcement (measured by АВ or by stdAR,,,) in year t on the seasonal random-walk 
(SRW) measure of UE,,,: 


АВ, = оо + UE, + 6; (1) 
stdARy, = Фо + Фа + Sy (2) 


The “АП years: SRW” row shows similar information estimated for the pooled sample, and the “АП years: Analyst" 
row shows the pooled regressions for the analyst measure of unexpected earnings. 
Variable definitions: 
ЈАК = the mean absolute abnormal return to firm j's quarter q earnings announcement made in year t; 
std |AR,,| = |ARjq| divided by the standard deviation of firm j’s absolute abnormal returns on all trading days in 
year t; 
AR, = the signed abnormal return to firm j's quarter q earnings announcement made in year t; 
stdAR,, = AR, divided by the standard deviation of firm j's signed abnormal returns on all trading days in year 
t; and 
UE, = price-scaled unexpected earnings conveyed by firm j's quarter q earnings announcement made in year 
t 


SRW denotes unexpected earnings measured using the seasonal random-walk model. 
Analyst denotes unexpected earnings measured using analysts’ most recent forecast of the firm's earnings for 
quarter t. 


trend regressions shows no evidence that the over-time increase in reactions to earnings 
announcements is driven by firm size or changes in firm size. We find no significant 
difference in the trends in market reactions to q — 4 vs. q — 1—3 announcements. Tests 
that partition on the sign of the reaction show that while absolute price responses are larger 
for negative reactions than for positive reactions, the trends in return metrics are similar 
for the two groups. 

Our final descriptive test confirms that our sample exhibits the well-known positive 
association between signed market reactions to earnings announcements, AR,,,, and the sign 
and magnitude of unexpected earnings conveyed by these announcements (first documented 
by Beaver et al. [1979]). We measure unexpected earnings, UE,,, in two ways. The first 
measure, SRW-UE, is the seasonal random-walk difference in reported quarterly earnings- 
per-share before extraordinary items (Compustat item number 9), divided by share price at 
the beginning of quarter t. The second measure, Analyst-UE, is the difference between 
reported quarterly earnings-per-share before extraordinary items (Compustat item number 
9) and the most recent analyst forecast from Zacks Investment Research database, divided 
by share price 10 days before the forecast date. Analysts' forecasts are not available for all 
earnings announcements, reducing the sample used for the analyst-based tests to 15,064 
earnings announcements. We focus on SRW-UE for comparability with Lipe et al. (1998) 
and Teets and Wasley (1996); the SRW-UE is also consistent with the random walk models 


6 'The positive trend in price reactions to earnings announcements is evident both for firms below the sample 
median value of firm size and for firms above the sample median (results not reported). Because our analysis of 
size effects is within-sample, we cannot generalize these results to other samples of significantly smaller firms. 
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FIGURE 1 
Percent of Absolute Abnormal Market Reactions to Earnings Announcements in Top Two 
Deciles of Daily Absolute Abnormal Returns 


70.0% 


65.0% 





60.0% 
55.0% 


50.0% 
80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 


Year 





Figure 1 shows the percent of the sample firms' quarterly earnings announcements in year t = 1980-1999 with 
absolute abnormal returns ranked in the two deciles containing the largest daily absolute abnormal returns for each 
firm. 


Hayn (1995) and Basu (1997) use to study annual earnings. We tabulate summary results 
for Analyst-UE, and where they differ from the SRW-UE results, we discuss them in the 
text. For comparability with prior ERC studies, we winsorize extreme positive and extreme 
negative values of the UE,,, measures to the 99th and 1st percentile values, respectively, of 
the distribution. The results are not sensitive to the treatment of outliers. 

Table 2 reports the coefficient estimates and significance levels for the following ге- 
gressions, run separately for each year t, and also for the pooled sample: 


АБ = а + а ОЕ, + БАБ - (1) 
_ ЗЧАВ 4 = Фо-+ e; UE, + Shas (2) 


where stdAR,,, = AR, divided by the standard deviation of firm j's signed abnormal returns 
on all trading days in year t. 

The pooled sample results show earnings response coefficient estimates for Equation 
(1) of 0.215 for SRW-UE and 0.248 for Analyst-UE; both are significantly positive at the 
0.001 level The SRW-ERC value compares to a pooled ERC of 0.11- documented by 
Freeman and Tse (1992) for quarterly earnings announcements made between 1984-1987, 
and to a pooled ERC of 0.04 reported by Lipe et al. (1998) for quarterly earnings an- 
nouncements made between 1985—1995. The SRW-ERC and Analyst-ERC based on the 


7 Results in Teets and Wasley (1996) and Lipe et al. (1998) indicate that cross-sectional ERC estimates are biased 
downward relative to estimates from firm-specific time-series regressions. Our research question—which pertains 
to over-time changes in ERCs—is more directly addressed by using cross-sectional estimations. In addition, our 
inferences about changes in ERCs should not be affected unless the bias in the cross-sectional estimation changes 
systematically over time. 
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standardized market reactions (Equation (2)) are also significantly positive at the 0.001 
level. All individual year estimations of Equations (1) and (2) show a positive relation 
between unexpected returns and unexpected earnings, with p-values ranging from 0.001 to 
0.039. 

In summary, we find an increasing trend in market reactions to earnings announcements 
and a positive relation between unexpected returns and unexpected earnings for our sample 
firms. In the next section, we explore two possible causes of the increased market reactions: 
over-time increases in absolute earnings surprises and shifts in one or more elements of the 
returns-earnings relation reported in Table 2. 


IIL TESTING FOR OVER-TIME CHANGES IN ABSOLUTE EARNINGS 
SURPRISES AND SHIFTS IN THE UNEXPECTED RETURNS-UNEXPECTED 
EARNINGS RELATION 

We first test whether the increased usefulness of earnings announcements derives from 
over-time shifts in the distribution of the magnitude of unexpected earnings. Beaver et al.’s 
(1979) finding of a significant positive association between AR,, and ЏЕ а suggests that - 
for a given positive ERC, |AR,,,| will be larger for larger values of |ЏЕ „|. However, prior 
studies suggest that ERCs themselves are related to the magnitude of unexpected earnings 
(Freeman and Tse 1992), the sign of unexpected earnings (Basu 1997) and the sign (profit 
or loss) of the earnings number (Hayn 1995; Lipe et al. 1998; Butler 2000). In the remainder 
of this section, we examine whether changes in unexpected earnings and changes in ERC 
interactions with unexpected earnings explain the trends in reactions to earnings 
announcements. 


Magnitude of Unexpected Earnings 

For a given level of ERC, larger values of |UE,,,| will lead to larger market reactions. 
To probe the effect of the magnitude of earnings surprises on market reactions, we inves- 
tigate whether the absolute amount of unexpected earnings conveyed in our sample earnings 
announcements changed over 1980—1999. Table 3 shows a pooled mean SRW-|UE,,,| of 1.4 
percent of share price and a median of 0.5 percent; for Analyst-|UE,,|, the pooled mean 
and median values are 0.8 percent and 0.2 percent, respectively. Results of regressing |UE,,,| 
on TREND,, are reported in the bottom of Table 3. Using SRW-|UE,,,|, we find significant 
(at the 0.008 level) declines in the mean and median absolute earnings surprises; results 
using Analyst-|UE,,,| show no trend in the mean, but a significant (at the 0.014 level) decline 
in median values. 

Additional evidence on over-time changes in the distribution of |UE,,| is reported іп 
the remaining columns in Table 3 where we show the percent of earnings announcements 
each year with values of SRW-|UE,,,| in the six ranges examined by Freeman and Tse 
(1992): [UE| = 0.001, 0.001 < |UE,,| = 0.005, 0.005 < [UE| = 0.01, 0.01 < |UE,,| 
= 0.05, 0.05 < |UE,,,| = 0.10, and [ОЕ „| > 0.10. For the pooled sample, these data show 
that 11 percent of the announcements convey the smallest amount of unexpected earnings 
news, whereas only 3 percent of the announcements convey the largest amount of unex- 
pected earnings news. The modal unexpected earnings is 0.001 < |UE,,,| = 0.005, with 37 
percent of the observations. The |UE,,,| distribution of our pooled sample is similar to that 
reported by Freeman and Tse (1992) with two exceptions. First, we find a smaller per- 
centage of announcements in the smallest |UE,,,| category; 11 percent of our sample fall 
into the |UE] = 0.001 range, compared with 22 percent in Freeman and Tse (1992). 
Second, we find a larger percent of announcements in the 0.01 < |UE,,| = 0.05 range with 
25 percent vs. 19 percent in Freeman and Tse (1992). Results using Analyst-|UE,,,| show 
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a larger fraction of the announcements convey small amounts of unexpected earnings news, 
with 70 percent of the sample announcements falling in the |ЏЕ = 0.001 range of the 
|UE | distribution. 

Over-time trends in the frequency of observations in each range appear at the bottom 
of Table 3. The SRW-|UE,,| results show that the frequency of earnings announcements 
conveying the smallest unexpected earnings news is increasing, with average increases of 
0.4 percent and 0.6 percent per year (significant at the 0.001 level) in the frequency of 
announcements in ће |ЏЕ „| = 0.001 and 0.001 < |UE,,| = 0.005 ranges. These increases 
come at the expense of significant declines in the two middle categories; the two largest 
categories show no significant trend. Together, these results suggest that the decreases in 
the mean and median SRW-|UE,,,| are driven by an increased proportion of announcements 
conveying the smallest amounts of unexpected earnings. With the exception of [UE] 
* 0.001, where we find a decline in frequency (significant at the 0.10 level), the results 
using Analyst-|UE;,| | show no evidence of trends in any category. 

The analyses in Table 3 are silent on the cause of the shift in the distribution of |ЏЕ |. 
Building on Freeman and Tse's (1992) premise that the magnitude of the absolute value of 
unexpected earnings reflects the degree of earnings persistence (that is, the greater the 
earnings persistence, the smaller the absolute value of unexpected earnings), we arrive at 
the following conjecture. To the extent the shift toward greater frequencies of smaller 
unexpected earnings is due to an increase in the proportion of earnings changes that are 
mostly persistent, we expect to see concomitant increases in ERCs (because the density of 
observations on the more steeply sloped portion of the return-earnings relation has in- 
creased). However, if shifts in the distribution of unexpected earnings are due to over-time 
increases in the intensity and pervasiveness of earnings management, then smaller values 
of [UEa] might contain more transitory components. Evidence roughly consistent with this 
latter conjecture is provided by research that documents higher-than-expected frequencies 
of reported earnings just slightly above zero, consistent with earnings management to avoid 
losses (e.g., Burgstahler and Dichev 1997). To the extent the shift toward smaller values of 
unexpected earnings stems from earnings management, we would not expect an increase 
in ERCs. We probe this issue in the next section, where we test for a relation between 
over-time changes in ERCs and over-time changes in the |ЏЕ „| distribution. 


ERCs Partitioned by Absolute Unexpected 

As a basis for analyzing over-time changes in ERCs, Table 4 reports the coefficient 
estimates for the returns-earnings regression (1) for each year, as well as the trend in these 
coefficient estimates, as measured by a, in Equation (3): 


AR gg = o, + а ОЕ; + «ОЕ. X TREND, + Epo: (3) 


The full sample results reported in the first column of Table 4, Panel А are the same 
as those reported in Table 2 and show a pooled sample SRW-ERC of 0.215. Results of 
estimating Equation (3) reported in Panel B show a negative estimate of the 
X TREND, interaction, o;, using either SRW-UE or Analyst-UE. Specifically, ће SRW- 
ERC declined at the rate of 0.003 per year (significant at the 0.068 level), while the Analyst- 
ERC declined at the rate of 0.013 per year (significant at the 0.001 level). These declines 
in short-window ERCS are consistent with declines in long-window ERCS reported by Lev 
and Zarowin (1999, Table 1) and Cheng et al. (1992, Table 1). However, this result does 
not support our second possible explanation—that the intensity of investors’ reactions per 
unit of unexpected earnings increased over time. 
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Previous research (e.g., Freeman and Tse 1992) suggests that extreme (positive and 
negative) values of unexpected earnings are less persistent than moderate values, so that 
moderate values of UE gas rather than extreme (positive or negative) values of UE y are 
associated with larger ERCs. We test this result for our sample by estimating ERCs for 
each of the six categories of |UE]. The results, displayed in the remaining columns of 
Table 4, Panel A, generally show an increase in SRW-ERCs as we move from extreme to 
modest earnings surprises: the average SRW-ERC is 0.11 for |ЏЕ „| > 0.10, 0.24 for 0.05 
< [UE| = 0.10, 0.47 for 0.01 < [UE,,| = 0.05, 0.89 for 0.005 < [ЏЕМ] = 0.01, and 1.44 
for 0.001 < |UE,,| = 0.005. The exception is ће SRW-ERC for the smallest |UE,,,| category, 
where the results show no significant association between abnormal returns and unexpected 
earnings. Analyst-ERCS, reported in the bottom two rows of Panel A of Table 4, show a 
pattern of monotonically increasing coefficients (consistent with Freeman and Tse's [1992] 
results) as we move from the largest to the smallest earnings surprises. In summary, with 
the exception of no relation found for the smallest SRW-|UE,,,|,° the pattern of ЕКС for 
our sample firms is similar to that documented in prior studies. 

More importantly, given our research question, tests of trends in ERCS partitioned by 
absolute unexpected earnings show no evidence that the ERC for a given amount of un- 
expected earnings increased over time. Panel B of Table 4 shows that the only statistically 
significant trends in |UE,,,| are downward. The 0.009 annual decline (significant at the 0.013 
level) in the SRW-ERC for the 0.01 < |UE,,,| = 0.05 range and the 0.016 annual decline 
(significant at the 0.018 level) in the Analyst-ERC for the 0.05 < |UE] = 0.10 category 
are inconsistent with our second possible explanation for the documented increase in market 
reactions to earnings announcements; there is no evidence that the intensity of investors' 
response to a unit of |ЏЕ „| has increased over time. 

In summary, the results in Panel B of Table 4 show significant declines in earnings 
response coefficients for the sample as a whole. Table 3 shows that for the SRW-based 
tests, this result may be in part attributable to shifts in the SRW-[UE,, distribution to the 
region of weakest relation, SRW-|UE,,,| = 0.001, where the ERC is statistically indistin- 
guishable from zero. However, there is an offsetting shift in the SRW-|UE,,,| distribution to 
the region of strongest relation, 0.001 < |UE,,| = 0.005. For the analyst-based tests, Table 
3 reveals some evidence of a shift in the distribution of Analyst-|UE,,,| from the region 
where the unexpected returns-unexpected earnings relation is strongest; in our sample, the 
region of strongest relation occurs for Analyst-|UE,,,| = 0.001, where the ERC is 6.87. For 
both measures of unexpected earnings, there is limited evidence of a decline in the ERC 
holding constant the magnitude of unexpected earnings: for SRW tests, the decline occurs 
for announcements with 0.01 < [UEa] = 0.05; for Analyst tests, the decline occurs for 
announcements with 0.05 < JUE „| = 0.10. Importantly, none of these results is consistent 
with the either the first or second possible explanation (i.e., increases in the amount of 
unexpected earnings news or increases in investors' reaction to a unit of unexpected earn- 
ings) for the increasing trend in market reactions to earnings announcements. 


Sensitivity Tests 
: We perform three sensitivity checks on the results reported in Table 4. Our first test is 
based on Basu's (1997) finding that the coefficient relating two-month abnormal returns to 


* Because our focus is on the effects, not the causes, of nonlinearities in ERCs, we do not probe the flat relation 
found for the smallest SRW-UE measure. One possible reason for the difference between this result and Freeman 
and Tse's (1992) finding is differences in samples: our sample covers 1980—1999 vs. third quarter 1984 to third 
quarter 1987 for Freeman and Tse (1992). 
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the change in annual earnings is significantly larger for positive earnings surprises than for 
negative earnings surprises. We examine whether the frequency of negative earnings news 
has declined over our sample period and, if so, whether such a decline, coupled with an 
asymmetric response to good vs. bad news, contributes to explaining the increasing trend 
in market reactions. Across all sample years, the mean frequency of negative SRW forecast 
errors (untabulated) is about 35 percent, ranging from 23 percent in 1984 to 50 percent in 
1991. There is no trend in the proportion of negative (or, therefore, positive) SRW forecast 
errors over 1980—1999. Consistent with Basu's (1997) results, Table 5, Panel А shows 
significantly smaller ERCs when UE < 0 than when UE > 0 for both SRW-ERCs and 


TABLE 5 
Sensitivity Analysis of Factors Influencing Earnings Response Coefficients (ERC) 


Panel А: ЕКС; Conditioned on the Sign of Unexpected Earnings" 


UE,, < 0 UE, > 0 
Pooled* ERC (p-value) ERC (p-value) 
All years: SRW 0.044 (0.002) 0.220 (0.001) 
All years: Analyst 0.062 (0.010) 0.240 (0.001) 
Coefficient Coefficient 

SRW-UE* Estimate (p-value) Estimate (p-value) 
Intercept 0.005 (0.001) 0.005 (0.001) 
UE 0.090 (0.001) 0.238 (0.001) 
UE X TREND —0.005 (0.030) —0.002 (0.407) 
Analyst-UE* 

Intercept —0.003 (0.001) 0.007 (0.001) 
UE 0.256 (0.001) 0.199 (0.025) 
UE x TREND —0.017 (0.001) 0.004 (0.607) 


Panel В: ERCs Conditioned on Profit or Loss? 


Losses Profits · 
Pooled* ERC (p-value) ERC (p-value) 
АП years: SRW 0.136 (0.001) 0.473 (0.001) 
АП years: Analyst 0.203 (0.001) 0.327 (0.001) 
Coefficient Coefficient 

SRW-UE* Estimate (p-value) Estimate (p-value) 
Intercept 0.002 (0.024) 0.003 (0.001) 
UE 0.097 (0.001) 0.549 (0.001) 
UE х TREND 0.004 (0.125) —0.008 (0.001) 
Analyst-UE* 

Intercept 0.003 (0.007) 0.003 (0.001) 
UE 0.367 (0001) - 0.414 (0.001) 
UE x TREND —0.015 (0.017) —0.008 (0.151) 


(Continued on next page) 
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TABLE 5 (Continued) 


Panel C: ERCs Holding Constant Both the Firm and the Magnitude of Unexpected Earnings" 


0.001 < |UE] = 0.005 < |UE,| = 0.01 0.01 < |UE] = 0.05 

0.005 (п = 241 firms) (п = 47 firms) (п = 119 firms) 
Pooled* ERC (p-value) ERC (p-value) ERC (p-value) 
All years: SRW 1.262 (0.001) 0.898 (0.001) 0.462 (0.001) 

Coefficient Coefficient Coefficient 
SRW-UE* Estimate (p-value) Estimate ( p-value) Estimate (p-value) 
Intercept 0.000 (0.838) 0.003 0.016) 0.003 (0.001) 
UE 0.733 (0.025) 0.525 (0.126) 0.470 (0.001) 
UE x TREND 0.052 (0.056) 0.036 (0.212) —0.001 (0.917) 


* We estimate earnings response coefficients (ERCs) for three partitions of the sample. Panel А reports results 
conditioning on the sign of unexpected earnings; Panel B reports results conditioning on whether the earnings 
announcement is a loss observation (following Lipe et al. [1998], a loss observation is defined as a loss in either 
quarter q or q — 4); Panel C examines three categories of absolute unexpected earnings where we hold the firm 
constant. 

* The pooled results in each panel show the earnings response coefficient (ERC) and significance level from the 
pooled regression: AR,, = a, + a, UE + ба (using the SRW measure of UE,) for the noted partitions of 
unexpected earnings. Panels A and B also report results for the analyst-based measure of unexpected earnings 
(an insufficient number of forecasts precludes estimating the analyst-based unexpected earnings regression for the 
Panel C partitions). 

* We report the coefficient estimates and p-values from estimating the following regression for the noted partition 
of unexpected earnings variable: AR,, = a) + a, а + a;UE,, X TREND, + ба 


Analyst-ERCs. However, tests of trends in the ERCs show no pattern in ERCS for positive 
observations and a significant (at the 0.03 level or better) decline in ERCs for negative 
Observations. 

Our second sensitivity check draws on Hayn (1995), Lipe et al. (1998), and Butler's 
(2000) finding that investors react less to earnings and/or earnings surprises involving losses 
than profits. The mean frequency of loss announcements in our sample is 15.6 percent, and 
ranges from 5.4 percent in 1980 to 21.6 percent in 1992? An untabulated regression of the 
frequency of quarterly losses on a trend variable shows a significant (at the 0.02 level) 
increase in the frequency of losses for our sample. Consistent with prior studies, Table 5, 
Panel B shows that the pooled ERC for the Loss sample is smaller than the ERC for the 
Profit sample (SRW-ERC of 0.14 vs. 0.47, and Analyst-ERC of 0.20 vs. 0.33, differences 
significant at the 0.001 level using two sample t-tests). We find little evidence of over-time 
increases in the ERCs for Loss or for Profit firms, and some evidence of decreases. The 
results of estimating Equation (3) show a positive coefficient on the UE х TREND inter- 
action term only for the SRW-Loss subsample, where the coefficient is 0.0037, not signif- 
icant at conventional levels (p = 0.125). The UE х TREND interaction is negative for the 
other three subsamples at significance levels ranging from 0.151 (the Analyst-Profit sub- 
sample) to 0.001 (the SRW-Profit subsample). 


? We adopt the classification rules for loss observations developed by Lipe et al. (1998), in order to facilitate 
comparisons with that study and with othets (e.g.. Hayn 1995) who have investigated the earnings-return relation 
when earnings is negative. The Lipe et al. (1998) classification rule designates unexpected SRW earnings as a 
loss observation if earnings is negative in either quarter t or quarter t — 4. As Lipe et al. (1998, 200) point out, 
this classification rule is consistent with the use of the SRW model. 
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Our final sensitivity check controls for across-year differences in the sample firms 
represented in a given |UE,,| category (e.g., announcements with |ЏЕ | > 0.10 used to 
estimate the Table 4 ERC of 0.14 in 1980 are not made by the same firms whose [UE 
. > 0.10 announcements are used to estimate the ЕВС of 0.04 in 1981). In this analysis, we 

repeat the tests in Table 4 holding constant both the [ЏЕ „| category and the firm; these 
controls permit a focus on changes in ERCS driven by over-time changes in the determinants 
of ERCs reported in Table 1—beta, persistence, and risk-free rates. To be included in these 
tests, we require a firm to have at least one earnings announcement, in each of at least 15 
years, in the same SRW-| | interval.!? Three intervals—0.001 < |UE,,| = 0.005, 0.005 
< |ЏЕ = 0.01, and 0.01 < [UE] = 0.05—contain 241, 47, and 119 firms, respectively, 
that meet these criteria. For each of these |UE,,,| intervals, we estimate the retums- 
unexpected earnings regression, Equation (1), for the pooled sample. The results, reported 
in Panel C of Table 5, show similar magnitudes of SRW-ERCs for the three categories as 
reported for the full sample in Table 4. Investigation of the trends in the ERCS for these 
categories reveals a significant (at the 0.056 level) increase in the ERC for only one cate- 
gory, 0.001 < [UEa] = 0.005; however, the magnitude of the increase is not large enough 
or sufficiently pervasive across the sample to offset either the declines or no changes in 
ERCs documented for other partitions in Table 4, Panel B. 

In summary, the results in Table 5 generally support those in Table 4 that show that 
ERCs have declined over 1980—1999 for the sample as a whole. The overall decline in 
ERCs and shifts in the |UE,,,| distribution toward smaller earnings surprises move opposite 
to the increases in absolute market reactions to earnings announcements documented in 
Section II. That is, increases in the usefulness of earnings announcements occurred despite 
declines in the magnitude of unexpected earnings and declines in the intensity of investors' 
reactions to a unit of unexpected earnings as measured by earnings response coefficients. 
We conclude that the increased usefulness of earnings announcements must be due to 
something other than the unexpected earnings content of these announcements or the re- 
lation between returns and unexpected earnings. 


IV. OVER-TIME CHANGES IN CONCURRENT INFORMATION IN EARNINGS 
ANNOUNCEMENTS 

In this section we investigate whether the amount of concurrent information disclosed 
in the press releases of quarterly earnings announcements increased over time, and if so, 
whether these increases explain the increased usefulness of earnings announcements. We 
randomly select 30 firms (from our 426 sample firms) with at least one earnings announce- 
ment press release in the Lexis-Nexis newswire archives for each calendar year t — 1980— 
1999. For each of these 30 firms, we collect all earnings announcement press releases made 
during calendar years t = 1980-1999. In total, there are 2,190 earnings announcement 
press releases, an average of about 73 per firm (or 3.65 per firm-year). We read and code 
each press release, using the coding scheme described in the Appendix. 

Before turning to the investigation of concurrent disclosures and their ability to explain 
the increased usefulness of earnings announcements, we first examine whether this subsam- 
ple of 30 firms exhibits the upward trend in the abnormal return metrics documented for 
the full sample. Untabulated analyses reveal that the subsample has a mean |AR,,,| of 3.15 
percent and an upward trend in |AR,,,| of 0.06 percent per year (comparable to 3.08 percent 
and 0.04 percent, respectively, for the full sample). The subsample mean std|AR,,,| is 2.51 


10 We use SRW — IUE because too few firms have a sufficiently long time-series of announcements with 
homogeneous values of Analyst — [ОЕ, |. 
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and the upward trend in std|AR,,,| is 0.04 per year (comparable to 2.42 and 0.026, respec- 
tively, for the full sample). Both upward trends are significant at the 0.001 level, and neither 
trend is explained by firm size or over-time changes in firm size. 

Table 6 displays descriptive information on the sample firms' concurrent disclosures in 
their earnings announcement press releases. This table summarizes the mean number of 
pieces of information in three main categories, and the frequency with which five other 
pieces of information appear in the press releases. The three main categories are nonrecur- 
ring income components (e.g., discontinued operations, asset impairments, restructuring 
charges); current operating data (e.g., shipments, R&D spending, margins); and forecast 
operating data. The five pieces of information whose frequencies appear in Table 6 are 
detailed income statements, detailed balance sheets, detailed cash flow statements, officer 
comments about current periods, and officer comments about future periods. 

As indicated in the second column of Table 6, earnings announcement press releases 
grew steadily in length, from an average of 517 words in 1980 to an average of 2,427 
words in 1999 (the average increase is 92 words per year, significant at the 0.001 level). 
Concurrently, the average number of nonrecurring income components and the average 
number of pieces of current operating data also grew, with trends significant at the 0.001 
level. Specifically, the mean number of nonrecurring income components was at a low of 
about 0.23 per announcement in 1980, increasing nonmonotonically to about 0.52 in 1999; 
the average number of current operating items increased nonmonotonically from 1.48 in 
1980 to 2.04 in 1999. We observe no significant trend in the number of forecast operating 
items. 

Disclosure of detailed income statements increases monotonically from 8.5 percent of 
the sample announcements in 1980 to 77.8 percent in 1999. The increase in frequency of 
4 percent per year is significant at the 0.001 level. In contrast, detailed balance sheets 
appear in none of the sample press releases until 1984, but the frequency increases signif- 
icantly (but not monotonically) thereafter. Balance sheets appear more frequently than do 
cash flow statements, but never more than about one-third of the time. Finally, qualitative 
comments by officers about the current period appeared in only 23 percent of the press 
releases in 1980, with the frequency increasing to over 50 percent by 1999; the trend is 
significant at the 0.001 level. Officers' prospective qualitative comments are somewhat less 
frequent (33 percent for the pooled sample) than are comments about the current period 
(37 percent), and exhibit no reliable trend. 

Table 6 indicates that over 1980—1999, earnings announcement press releases exhibited 
a material increase in the inclusion of information about nonrecurring income components, 
about operations, and about detailed financial statements. Our next set of tests examines 
the statistical association between each type of concurrent disclosure and the market re- 
sponses to the press releases. For these tests, we measure the type and amount of concurrent 
news, as indicated below: 


|UE;,,| = absolute value of firm j's unexpected earnings, measured as reported 
earnings for quarter q less earnings for quarter q — 4, scaled by market 
value of equity at the end of quarter а — 1. (Similar inferences are 
obtained using Analyst-|UE,,,| and are not reported); 

[US,,| = absolute value of firm j’s unexpected sales, measured as reported sales 
for quarter q less sales for quarter q — 4, scaled by the market value 
of equity at the end of quarter q — 1; 

Па = 1 if firm j's press release for quarter q of year t contains a detailed 

quarterly income statement, 0 otherwise; 
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BS,,, = 1 if firm j's press release for quarter q of year t contains a detailed 
quarterly balance sheet, 0 otherwise; 
SCE,, = 1 if firm j's press release for quarter q of year t contains a detailed 
quarterly statement of cash flows, 0 otherwise; 
EARN.COMP,, = the number of types of nonrecurring income components explicitly 
mentioned in the text of firm j's press release for quarter q of year t; 
EARN.COMP,, ranges between 0 (no types provided) and 11 (the 
maximum number of earnings component types we gathered); 
GOOD. СОКЕ, = the number of operating statements and of officer qualitative comments 
about the current quarter that convey good news; 
BAD. CURR,, = the number of operating statements and of officer qualitative comments 
about the current quarter that convey bad news; 
GOOD. FORE; = the number of operating statements and of officer qualitative comments 
about a future period that convey good news; and 
BAD_FORE,,, = the number of operating statements and of officer qualitative comments 
about a future period that convey bad news. 


Panel A, Table 7 reports the results of univariate regressions of |AR,,,| on each of these 
variables. With the exception of |US,,,| and EARN. COMP,,, all variables are positively 


TABLE 7 
The Association between Absolute Abnormal Returns to Press Releases and the Unexpected 
Earnings and Concurrent Information in the Press Releases, 1980—1999* 


Panel À: Regressions of Absolute Abnormal Returns on Unexpected Earnings and Concurrent 


Information 
Univariate Regressions? Multiple Regression’ 

Coefficient Coefficient 

Estimate (p-value) Kw Estimate (p-value) 
Intercept — — — 0.023 (0.001) 
IUE, 0.237 (0.001) 0.021 0.238 (0.001) 
19$, 0.006 (0.364) 0.000 —0.004 (0.605) 
ISa 0.006 (0.001) 0.012 0.006 (0.001) 
BS 0.007 (0.001) 0.006 0.004 (0.166) 
SCF, 0.017 (0.001) 0.008 0.011 (0.007) 
EARN-COMP,, 0.001 (0.277) 0.001 —0.000 (0.746) 
GOOD. CURR,, 0.001 (0.004) 0.004 0.001 (0.019) 
BAD.CURR,, 0.003 (0.001) 0.005 0.002 (0.031) 
GOOD. FORE,, 0.003 (0.001) 0.005 0.003 (0.001) 
BAD. FORE,, 0.017 (0.001) 0.014 0.016 (0.001) 
Adjusted R? — — — 0.065 (0.001) 


(Continued on next page) 
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TABLE 7 (Continued) 


Panel B: Trends in the Association between Absolute Abnormal Returns and Unexpected Earnings 
and Concurrent Information 


Model 1* Model 2* Model 3* 
Coefficient Coefficient Coefficient 
Independent Variable Estimate (p-value) Estimate (p-value) Estimate (p-value) 
Intercept 0.025 (0.001) 0.022 (0.001) 0.023 (0.001) 
TREND, 0.001 (0.001) 0.001 (0.001) 0.000 (0.994) 
[UE — — 0.248 (0.001) 0.174 (0.019) 
[UE,,| X TREND, — — 0.001 (0.933) 0.005 (0.416) 
[US — — — — 0.008 (0.042) 
IS — — — — —0.015 (0.001) 
Ва — — — — 0.000 (0.271) 
SCE,, — — — — 0.045 (0.014) 
EARN_COMP,,, — — — — —0.001 (0.586) 
GOOD СТОКЕ, — — — — 0.000 (0.881) 
BAD_CURR,,, — — — — 0.002 (0.423) 
GOOD. FORE, — — — — 0.003 (0.109) 
ВАР FORE, — — — — 0.004 (0.446) 
[US] X TREND, — — — — —0.003 (0.007) 
Ба X TREND, — — — — 0.002 (0.001) 
BS, X TREND, — — — — —0.001 (0.304) 
SCE,, х TREND, — — — — —0.002 (0.077) 
ЕАКМ_СОМР, u — — — — 0.000 (0.569) 
X TREND, 
GOOD. CURR,, — — — — 0.000 (0.428) 
X TREND, 
BAD. CURR,, — — — — 0.000 (0.769) 
X TREND, 
GOOD. FORE;, — — — — 0.000 (0.870) 
X TREND, 
BAD.FORE;, — — — — 0.002 (0.001) 
X TREND, 
Adjusted R? 0.015 (0.0001) 0.039 (0.001) 0.096 (0.001) 


(Continued on next page) 
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* Results in this table are based on 2,190 earnings announcement press releases made by 30 (of the 426) sample 
firms. : 

^ The columns labeled “Univariate Regressions” in Panel А report the results of regressing |AR,,| on [UE] or on 
the concurrent disclosure variables. (The univariate regressions include intercepts, but their values are not tabu- 
lated.) The columns labeled “Multiple Regression” show results of regressing |АВ on all of the variables. 

* We report the results of estimating Models 1-3: 


Model 1: AR, = p; + p, TREND, + фи 
Model 2: ЈАК а] = ро + p; TREND, + рај ЏЈЕ | + рО. |х TREND, + ба 
Model 3: ЈАВ, | = ро + p, TREND, + p,|UE,,| + рај ЈЕ | X TREND, 


$ 9 
+ У q,CONC DISGE, + У, 6, СОМС DISCE, x TREND, + ба 
kei ket 


where CONC_DISC}, = vector of фе К = 9 concurrent disclosure variables defined in the Appendix. 
Variable definitions: 
ЈАК] = the absolute abnormal return to firm j’s press release announcing quarter q earnings for year t; 
IUE,J = difference between firm j’s reported earnings for quarter q year t and earnings for quarter д ~ 4, scaled 
by market value of equity at the end of the quarter q — 1; 
|US,,,| = difference between firm j's reported sales for quarter q and sales for quarter q — 4, scaled by market 
value of equity at the end of quarter q — 1; and 
TREND, = t — 1979. 


Concurrent disclosure variables are defined in the Appendix. 


associated (at the 0.004 level or better) with |AR,,,|. R?s indicate that disclosures of detailed 
income statements and of bad news forecasts explain 1.2 percent and 1.4 percent, respec- 
tively, of the variation in market reactions; this compares to 2.1 percent explanatory power 
provided by |UE,,,]. 

The adjusted R? of a multiple regression including all variables is 6.5 percent—a three- 
fold increase over the 2.1 percent from the simple regression of |AR,,,{ on |UE,,,| only. We 
conclude from these results that several types of concurrent disclosures contribute materially 
to investors’ responses to earnings announcement press releases—specifically, the presence 
of detailed income statements and statements of cash flows as well as our four composite 
variables for operating statements and comments by officers about both current and forecast 
operations. 

Together with the increasing incidence of concurrent disclosures reported in Table 6, 
these findings suggest that the increasing reaction to earnings announcements stems from 
the increasing tendency of earnings announcement press releases to include other infor- 
mation. We test this hypothesis in Panel B, Table 7, where we report the OLS coefficient 
estimates and significance levels associated with equations (4)-(6): 


Model 1: |ARjgl = ро + p, TREND, + i, (4) 


Model 2: |АВ,.| = ро + р.ТКЕМО, + p,|UE | + рз0Е, „| 
X TREND, + ба (5) 
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Model 3: АВ, = ро + p, TREND, + р Еј + р ЈЕ х TREND, 
9 9 
+ У, V,CONC DISCE, + У, 6,CONC DISCE, x TREND, + Ба 
kel ки] 
(6) 


where СОМС_П/ЗС;, = vector of the К = 9 concurrent disclosure variables previously 
defined. 

Our test of whether concurrent information explains the trend in market reactions fo- 
cuses on whether the coefficient on TREND, p,, becomes insignificant when we add con- 
current information independent variables. Comparing p, across Models 1 and 2 reveals 
that including |UE,,,| and [UE,,| X TREND, does not eliminate the increasing trend in |AR,,,|, 
and the estimate of p, remains significant at the 0.001 level. Comparing the estimates of 
p, in Models 2 and 3 shows the effect of including concurrent disclosures, CONC_ 
DISCE, and the interaction of concurrent disclosures with trend, CONC. DISCE, 
X TREND, CONC. DISG;, captures how the presence and/or amount of concurrent dis- 
closures affects market reactions, while CONC. DISC, х TREND, captures over-time 
changes in investors’ responses to concurrent disclosures. We note first that the concurrent 
disclosure variables add significantly to explaining market reactions, as evidenced by the 
increase in R?s from 3.9 percent (Model 2) to 9.6 percent (Model 3). More importantly, p, 
in Model 3 is indistinguishable from zero, indicating that the concurrent disclosure variables 
eliminate the trend in |AR,,,|. Because the concurrent disclosure measures are correlated, 
we believe that considering their explanatory power as a group is most appropriate. An F- 
test (untabulated) indicates that the set of concurrent disclosure variables is significant at 
the 0.001 level in explaining variation in |AR,,,|. With this caveat, we note that the most 
significant concurrent disclosures (when interacted with TREND) are detailed income state- 
ments (significance level of 0.001), detailed statements of cash flows (with an unexpected 
negative sign, significant at the 0.077 level), and bad news forecasts (significance level of 
0,001). 

A potential concern with Model 3 is that one or more of the interaction variables is 
highly correlated with TREND,.!! In separate tests (not reported), we examined the pair- 
wise correlations between CONC. DISCE, x TREND, and TREND, and find large corre- 
lations between TREND, and IS x TREND, (correlation is 0.67) and between TREND, and 
GOOD_CURR х TREND, (correlation is 0.47). While removing GOOD. СОКЕ х 
TREND, from Model 3 does not alter the conclusion that concurrent disclosures eliminate 
the trend in |AR,,,|, removing IS х TREND, does. Specifically, re-estimating Model 3 
excluding IS x TREND, results in an estimate of p, = 0.004, significant at the 0.04 level. 
(In unreported tests, we verify that no other concurrent disclosure variable affects the sig- 
nificance of p,.) We conclude from these analyses that the inclusion of detailed income 
statements plays an important role in explaining the over-time increase in ЈАК „| for our 
sample firms. 

Given the relative importance of IS X TREND, we probe its relation with |AR,,,| further 
by partitioning earnings announcements based on whether the press release contains a 
detailed income statement. In untabulated tests, we find larger price reactions to earnings 





И [n unreported tests, we also examine whether firm size or over-time changes in firm size are correlated with the 
concurrent disclosure variables. Inclusion of size and size-trend interaction variables in equations (4)—(6) does 
not affect our inferences. 
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announcement press releases that include detailed income statements (mean |AR,,,| of 3.5 
percent) than to press releases that exclude them (mean |AR,,| of 2.9 percent), difference 
significant at the 0.001 level. Moreover, in a regression of |AR,,| on TREND, for each 
partition, we find no over-time pattern in absolute price reactions to earnings announcements 
without detailed income statements, but a positive trend of 0.10 percent per year (significant 
at the 0.001 level) in reactions to announcements with detailed income statements. 
Overall, analyses of the press release data indicate that over-time increases in the 
amount of concurrent disclosures and over-time increases in investors' reactions to concur- 
rent disclosures explain the increase in |AR,,,|. Further tests show that the increasing trend 
toward including detailed income statements in earnings announcement press releases and 
the increasing investor response to such statements explain the upward trend in |AR,,,|. 


V. SUMMARY AND CONCLUSION 

Building on prior research that documents over-time increases in investor responses to 
larger firms’ earnings announcements, we investigate three potential explanations for the 
increased usefulness of these earnings announcements over 1980—1999. We find no evi- 
dence that over-time changes in the amount of unexpected earnings (explanation 1) or that 
over-time changes in investors’ reaction to a unit of unexpected earnings (explanation 2) 
contribute to an upward trend in absolute price reactions to earnings announcements for 
our sample firms. If anything, the results show the upward trend in reactions exists despite 
declines in the magnitude of absolute unexpected earnings and in earnings response 
coefficients. 

The third explanation recognizes the fact that the earnings number is not released in 
isolation; rather it is part of a detailed and informative press release containing both “bottom 
line" earnings and other, concurrent disclosures, some of which disaggregate the earnings 
number (e.g., a detailed income statement) and some of which provide current and/or 
forward-looking nonearnings information. Our analysis of concurrent disclosures in a 
sample of 2,190 earnings announcement press releases issued by a randomly selected sub- 
set of 30 of our sample firms during 1980—1999 supports the third explanation—that in- 
creases in absolute market reactions to earnings announcements are driven by over-time 
increases in the amount of concurrent disclosures. On nearly all of the dimensions we code 
concurrent information, we find significant increases over time. For example, press releases 
` get longer (in terms of the number of words); they provide increasing detail about non- 
recurring items and about current operating data; and they are increasingly likely to include 
detailed income statements, balance sheets, and cash flow statements. These concurrent 
disclosures are significantly positively related to the absolute market reactions to press 
releases, adding almost 6 percent to the explanatory power of unexpected earnings. 

Our results indicate that the most important concurrent disclosure for our sample is a 
detailed income statement, and that a combination of an increasing trend toward including 
. Such statements and an increasing investor response to these income statements explains 
the increases in market responses to our sample firms' earnings announcement press re- 
leases. We interpret our results as supporting the importance of earnings components to 
investors. While “bottom line" earnings as a single summary performance measure has 
apparently experienced a decline in usefulness to investors, our tests do not support a - 
decline in the usefulness of the earnings measure when it is considered not as a single- 
number summary but rather in terms of its components. 

Our research design, which is intended to hold sample composition constant and to 
include firms most likely to exhibit an increase in absolute price responses to earnings 
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announcements (the phenomenon we wish to explain), necessarily focuses on large, stable 
firms. An issue to be resolved by future research is whether our inferences generalize to 
samples of significantly smaller firms. 


APPENDIX 
CODING SCHEME FOR PRESS RELEASES” 
For each earnings announcement press release between 1980 and 1999, for our ran- 
domly selected subset of 30 sample firms, we collected the following information: 


Nonrecurring Earnings Components 

We code the presence of 11 types of nonrecurring items if the press release explicitly 
mentions the item: (1) discontinued operations, (2) extraordinary gains or losses, (3) unusual 
gains or losses, (4) restructuring charges, (5) asset impairments, (6) foreign exchange gains 
or losses, (7) securities gains or losses, (8) LIFO liquidations or adoptions, (9) accounting 
changes, (10) divestitures, and (11) other. We sign the item as conveying good news if it 
has a positive effect on earnings; as bad news if it has a negative effect on earnings; and 
as neutral news if it has no effect on earnings. Mean number of earnings components (in 
Table 6) for year t = 1980—1999 is the average number, per firm, of nonrecurring com- 
ponents reported in year t. 

We form the following variable, used in Table 7: 


EARN. COMEB,, = the number of types of nonrecurring earnings components explicitly 
mentioned in the text of firm j's press release for quarter q of year 
t. EARN_COMP,,, ranges between 0 (no types provided) and 11 
(the maximum number of earnings component types we gathered). 


Current and Forecast Operating Data 

We code the disclosure of current (pertaining to the quarter being reported on) and 
forecast (pertaining to future periods) operating information about ten items: (1) orders/ 
contracts, (2) shipments/production levels, (3) capital spending, (4) R&D spending, (5) 
market share, (6) margins, (7) cash flows, (8) segment data, (9) new products, and (10) 
other. We use subjective judgment to sign the item as conveying good news if it has a 
positive effect on earnings; as bad news if it has a negative effect on earnings; and as 
neutral news if it has no effect on earnings. 

Mean numbers of pieces of current and forecast operating data (in Table 6) for year 
t — 1980—1999 are the average numbers, per firm, of pieces of current and forecast oper- 
ating information, respectively, included in year t. 


Detailed Financial Statements Ё 

We code фе presence of detailed income statements, balance sheets, and statements of 
cash flows. Percent of press releases containing detailed income statement, detailed balance 
sheet and detailed cash flow statement (in Table 6) for year t—-1980—1999 is the percent of 
all press releases examined for year t that contained the given statement. 

We combine information on the disclosure of detailed financial statements to form the 
following variables used in Table 7: 


12 Our coding scheme extends the categories used by Hoskins et al. (1986) to include the most common types of 
information firm managers communicate to securities analysts, as documented by Francis et al. (1997). 
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Ба = 1 if firm j's press release for quarter q of year t contains a detailed quarterly 
income statement, 0 otherwise; 
BS, = 1 if firm j's press release for quarter q of year t contains a detailed quarterly 
balance sheet, 0 otherwise; and 
SCF,,, = 1 if firm j's press release for quarter q of year t contains a detailed quarterly 
statement of cash flows, О otherwise. v 


Officer Comments 

We code the disclosure of current (pertaining to the quarter being reported on) and 
forecast (pertaining to a future period) qualitative comments made by management. We use 
subjective judgment to sign the item as conveying good news if it has a positive effect on 
earnings; as bad news if it has a negative effect on earnings; and as neutral news if it has 
no effect on earnings. 

Percent of press releases containing current officer comments and officer forecasts (in 
Table 6) for year t — 1980—1999 is the percent of all press releases examined for year t 
that contained any qualitative officer comments about the current period or about the future. 

We combine information revealed by statements concerning operating data and by 
officers' qualitative comments and form the following four variables used in Table 7: 


GOOD. CURR,, = the number of operating statements and of officer qualitative comments 
about the current quarter that convey good news; 
BAD.CURR,, = the number of operating statements and of officer qualitative comments 
about the current quarter that convey bad news; 
GOOD. FORE,, = the number of operating statements and of officer qualitative comments 
about a future period that convey good news; and 
BAD. FORE;, = the number of operating statements and of officer qualitative comments 
about a future period that convey bad news. 
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I. INTRODUCTION 
urgstahler and Dichev (1997) and Degeorge et al. (1999) document that publicly 
B held firms report small declines in earnings less often than small increases in earn- 
ings. Although this pattern is consistent with managers using accounting discretion 
to avoid small earnings declines, an alternative explanation is that this pattern simply reflects 
the underlying distribution of earnings changes. 

Our study investigates the validity of the earnings management explanation by exam- 
ining the stream of earnings changes and the components of these changes for publicly vs. 
privately held bank holding companies (banks) during 1988—1998.! We focus on the public 
vs. private distinction because we argue that shareholders of public banks are more likely 
than those of private banks to rely on simple earnings-based heuristics, such as comparisons 
of current vs. prior period earnings, in evaluating bank performance. Therefore, we expect 
public bank managers to face more pressure to report consistently increasing earnings. 

We focus on the banking industry because it provides comparable earnings data for a 
large number of both public and private firms. Data for private firms are rarely available 
in other industries. In addition, by focusing on the banking industry we can use industry- 
specific models of accounting discretion in the loan loss provision and realized security 
gains and losses (e.g., Beatty et al. 1995; Collins et al. 1995) to develop powerful tests of 
earnings management associated with small earnings changes. 

We begin by replicating the analysis of small earnings changes that Burgstahler and 
Dichev (1997) conducted on a heterogeneous sample of public nonfinancial firms, to as- 
certain whether their inferences also hold in our samples of banks. We find that public 
banks report more small increases and fewer small decreases in earnings than expected. We 
find only weak evidence that private banks report fewer small decreases in earnings than 
expected. Furthermore, we find that public banks report more small increases and fewer 
small declines in earnings than private banks, even after controlling for differences in the 
operations of public vs. private banks, measured by bank size, asset growth, cash flows, 
loan characteristics, and geographic region. 

If public banks' lower incidence of small declines in earnings is attributable to earnings 
management, then public banks should be more likely than private banks to use discretion- 
ary accounting choices to avoid reporting small declines in earnings. Consistent with this 
prediction, we find that public banks are more likely than private banks to use income- 
increasing discretionary loan loss provisions and realized security gains and losses to trans- 
form small declines in earnings before discretion to small increases in reported earnings. 

Finally, if public banks are more likely than private banks to manage earnings to avoid 
reporting small decreases in earnings, then public banks, on average, should enjoy longer 
strings of consecutive earnings increases. Our tests confirm this expectation, even after 
controlling for differences in operating characteristics. 

This study's results are important because we exploit a powerful setting to provide 
more direct and compelling evidence that the unusual pattern of small earnings increases 
of publicly held firms observed by prior research is due to earnings management and not 
to the underlying characteristics of the distribution of earnings changes. Our findings should 
be of interest to the SEC in its ongoing initiative against earnings management. In addition, 
our finding that private banks do not exhibit an abundance of small increases in earnings 


! Burgstahler and Dichev (1997), Degeorge et al. (1999), and Hayn (1995) report evidence suggesting that firms 
report fewer small losses than expected. Furthermore, in concurrent research, Beaver et al. (2000) find that both 
stock and mutual property-casualty insurers avoid reporting small losses by understating loss reserve accruals. 
We focus on changes in, rather than levels of, earnings because few banks report losses. 
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adds to our understanding of earnings management in private firms. Investors and auditors 
of private firms should be interested to learn that private firms are not as strongly inclined 
to report consistently increasing earnings. 

We have organized the paper as follows. Section II compares public and private banks' 
incentives to manage earnings to achieve simple earnings-based benchmarks. Section III 
describes the research design, while Section IV describes the sample and provides descrip- 
tive statistics. Section V presents the results of the empirical tests, and conclusions appear 
in Section VI. 


П. EARNINGS-BASED BENCHMARKS 

Ownership of publicly traded firms in the United States is diffuse (Shleifer and Vishny 
1997). Black (1992) argues that diffuse owners only obtain a small fraction of the benefits 
from monitoring firms’ activities due to their small shareholdings. These benefits likely fall 
short of the costs of storing, retrieving, and processing all information available to assess 
financial performance. As a result, Burgstahler and Dichev (1997) conjecture that investors 
in publicly held firms rely on simple low-cost heuristics, such as earnings-based bench- 
marks, in firm valuation.” | 

Empirical evidence suggests that investors in publicly traded firms use simple earnings- 
based benchmarks in making firm valuation decisions.? Barth et al. (1999) demonstrate that 
firms with longer strings of consecutive earnings increases are priced at a premium, and 
that, when these firms experience declines in earnings, the premiums fall substantially. 
Similarly, DeAngelo et al. (1996) find that a break in a pattern of consistent earnings growth 
is associated with a substantial decline in stock price. The stock price penalties for falling 
short of prior earnings combined with the effect of stock price on manager's wealth (Core 
et al. 2000), gives managers of publicly held firms an incentive to report a pattern of 
increasing earnings.* 

In contrast to publicly held firms, ownership of privately held firms is concentrated. 
Privately held firms usually have a small number of shareholders and substantial majority 
shareholder participation in the management, directions, and operations of the firm. For 
example, Nagar et al. (2001) find more than 84 percent of their sample of 2,776 privately 
held, small, nonfarm, nonfinancial corporations as of year-end 1992 have four or fewer 
owners. In addition, for nearly 75 percent of the firms, the manager is an owner. Share- 
holders of private firms, therefore, have a relatively low marginal cost of acquiring and 
disseminating information and reap a large share of the benefits. In addition, shares of 
private companies are rarely traded, leaving private shareholders with little incentive to 
assess firm value continuously. As a result, private investors are likely to use a fairly rich 
information set, rather than relying on simple earnings-based heuristics. Consistent with 
this argument, results in Ke et al. (1999) suggest that shareholders in private companies 


? Burgstahler and Dichev (1997) also suggest that prospect theory provides an alternative related explanation. 
Prospect theory (Kahneman and Tversky 1979) suggests that individuals’ value functions are concave in gains 
and convex in losses. Therefore, if zero is a natural reference point for change in earnings, then managers will 
manipulate earnings so the change is positive. 

? Evidence in Bhattacharya (2001) suggests that at least one segment of the public market relies on a simple 
earnings-based benchmark. Specifically, small traders in small publicly held firms with little-to-moderate analyst 
following appear to use a simple seasonal random-walk model to form earnings expectations. 

* Ke (2001) examines how these earnings management incentives vary within a sample of publicly held firms 
drawn from Execucomp. Specifically, he finds that the frequency of small earnings increases and the duration of 
strings of consecutive earnings are both increasing in the market-to-book ratio and CEO equity incentives from 
stock and exercisable stock options. 
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directly monitor management rather than rely on explicit earnings-based compensation con- 
tracts to determine compensation. 

Relatedly, Beatty and Harris (1999) argue that private firms have both less information 
asymmetry and a greater proportion of long-run investors than public firms and, therefore, 
less incentive to manage earnings. Beatty and Harris (1999) provide evidence that private 
firms manage earnings less aggressively, but they do not consider the use of simple earn- 
ings-based heuristics and therefore do not examine small changes in earnings and the du- 
ration of consecutive earnings increases. 

Based on these arguments, we predict that private banks report more small declines in 
earnings, fewer small increases in earnings, and shorter strings of consecutive earnings 
increases than do public banks. We test these predictions by comparing the distribution of 
changes in earnings around zero and the duration of strings of consecutive earnings in- 
creases for public and private banks. | 

Our analysis should not be affected by other incentives for earnings management. For 
example, regulators and depositors provide additional incentives for banks to manage earn- 
ings. However, FDIC insurance protects most depositors of public and private banks, and 
explicit regulatory reporting and capital requirements are the same for public and private 
banks. Incentives to manage earnings for these stakeholders should be similar across public 
and private banks, and therefore should not explain observed differences in earnings 
management. 

Banks may have an incentive to manage earnings to minimize taxes, but we see no 
reason for taxation to increase the incentive to avoid small declines in earnings. In addition, 
tax rules are generally the same for public and private banks during our sample period. 
The one notable exception is that banks with less than $500 million in assets were allowed 
to take a tax deduction for the loan loss provision, while banks with more than $500 million 
in assets tax deduct their loan losses on a cash basis. Because private banks are likely to 
be smaller, this difference may confound our analysis of differential earnings management. 
To address this difference, we perform sensitivity tests of our loan loss provision analysis 
on both large and small private banks. 

Public and private banks differ in their access to equity markets. Because public banks 
have more access to external equity financing, they are likely to be larger, to grow faster, 
and to be more profitable. Our empirical tests control for these differences by including 
measures of size, asset growth, and cash from operations. These controls should help mit- 
igate concerns that the differences between public and private banks that we document are 
driven by differential economic performance, rather than by differences in earnings man- 
agement incentives. 


Ш. RESEARCH DESIGN 

Univariate Analysis of Small Earnings Changes 

Our first set of tests examines small changes in earnings for public and private banks. 
Similar to Burgstahler and Dichev (1997), we first examine histograms of the change in 
return on assets (AROA), which we calculate as the current year's net income less the 
previous year's net income, divided by total assets at the beginning of the previous year. 
In constructing our histograms we use a bin width of twice the interquartile range of the 
variable multiplied by the negative cube root of the sample size, as Degeorge et al. (1999) 
recommend. Based on this formula, the bin width we apply in the histograms is 0.0004. 

То test whether the distribution of earnings changes around the zero threshold is 
smooth, we next replicate Burgstahler and Dichev's (1997) primary analysis by calculating 
the standardized difference for the two intervals adjacent to zero for our public and private 
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banks. The standardized difference for an interval is the difference between the observed 
and expected number of observations in the interval, standardized by the estimated standard 
deviation of the difference. For this analysis we consider AROA as small if the absolute 
` value is less than 0.0008; we therefore analyze AROA within two intervals, one that lies 
between —0.0008 and 0, and one that lies between 0 and 0.0008. The interval size, which 
is twice the bin width used in the histograms of AROA, results from a trade-off between 
sample size and feasible earnings management amounts. Using interval sizes that are one 
and three times the bin width does not affect our results. The expected number of obser- 
vations in each interval is the average of the number of observations in the two immediately 
adjacent intervals. We calculate the standard deviation of the standardized difference using 
the entire distribution of earnings changes. If the intervals around zero are smooth, then 
the standardized differences will be distributed approximately normal, with a 0 mean and 
standard deviation of 1. 


Probit Analysis of Small Earnings Changes for Public vs. Private Banks 

To test for differences in the management of small earnings changes between public 
and private banks, we next conduct a probit regression of the sign of small earnings changes 
on an indicator variable for public vs. private banks, controlling for differences between 
these two types of banks that may affect the sign of the change in premanaged earnings 
(1.е., the nondiscretionary changes in earnings). Specifically, we estimate the following year 
and regional fixed-effects model on all bank-years with earnings changes near zero (i.e., 
with the absolute value of AROA less than or equal to 0.0008): 


AROAPOS, = а, + B,PUBLIC, + B,AASSET, + B4LASSET, + В,АСЕ, 
+ BA NPL, + B,SALOANR, + B,ALOANC,, 
+ B&ALOAND, + B,ALOANA, + В, АГОАМ, 
+ В АГОАМЕ, + &, (1) 


where: 


i = bank holding company index; 
t = year index for 1988—1998;. 
r — geographic region index for the eight regions defined by the U.S. De- 
partment of Commerce; 
AROAPOS - dummy variable, taking the value 1 if the bank has AROA in the interval 
between 0 (exclusive) and 0.0008 (inclusive), and 0 otherwise; and 
PUBLIC = dummy variable, taking the value 1 if the bank is publicly held, and 0 
otherwise. 


The control variables are the following: 


AASSET = first difference in total assets, divided by total assets at the end of the 
previous year; 
LASSET - natural log of total assets; 
ACF - first difference in cash flows, divided by total assets at the end of the 
previous year, where cash flow is defined as net income plus the loan loss 
provision and non-interest expenses associated with fixed assets; 
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A?NPL = change in the first difference in nonperforming loans, divided by the av- 
erage of beginning and ending total loans; 
ALOANR - first difference in loans secured by real estate as a percentage of total 
loans; 
ALOANC - first difference in commercial and industrial loans as a percentage of total 
loans; 
ALOAND = first difference in loans to depository institutions as a percentage of total 
loans; 
ALOANA = first difference in loans to finance agricultural production as a percentage 
of total loans; 
ALOANI = first difference in loans to individuals as a percentage of total loans; 
ALOANF = first difference in loans to foreign governments as a percentage of total 
loans; and 
= = error term. 


AASSET controls for growth and LASSET controls for bank size. If larger and higher- 
growth banks are increasingly more profitable or more likely to manage earnings to avoid 
reporting a decline in earnings, then the coefficients on AASSET and LASSET should be 
positive. ACF controls for changes in profitability. We expect banks with more positive 
changes in cash flows to be more likely. to report small increases in earnings rather than 
small decreases; therefore we expect the coefficient оп ACF to be positive. A7(NPL controls 
for the effect of changes in the quality of the loan portfolio on nondiscretionary changes 
in earnings. The change in nonperforming loans (ANPL) is an important predictor of the 
loan loss provision, which is a major component of earnings. We use the A?NPL because 
our dependent variable is the change in earnings. Ап increase in nonperforming loans should 
lead to an increase in the loan loss provision and a decrease in earnings; therefore we 
predict a negative coefficient on A?NPL. 

The other variabes (ALOANR, ALOANC, ALOAND, ALOANA, ALOANI, and 
ALOANP) control for changes in the characteristics of the loans in each bank's portfolio 
because these characteristics may affect nondiscretionary changes in earnings. We do not 
predict how these variables are likely to affect the sign of small changes in earnings. 

After controlling for these differences in bank characteristics, the change in earnings 
should not differ significantly across public vs. private banks, absent earnings management. 
PUBLIC is the explanatory variable we use to test our hypothesis that public banks are 
more likely than private banks to manage small changes in earnings above the threshold of 
zero. Thus, we predict that the coefficient on PUBLIC will be positive. 

Controlling for all important differences between public and private banks is essential 
to interpret the coefficient on PUBLIC as (albeit indirect) evidence that the previously 
documented pattern of earnings changes in publicly held firms reflects earnings management 
rather than the underlying distribution of earnings changes. Essentially, if private banks 
have little incentive to manage carnings changes around zero, then the distribution of their 
earnings changes around zero can serve as a benchmark for assessing the distribution of 
small earnings changes in public banks. If the asymmetry of small earnings changes around 
zero arises only for public banks, then earnings management becomes a more plausible 
explanation. 


Discretionary Accounting Choices 

` To provide more direct evidence of earnings management, we examine two components 
of banks' earnings that researchers have shown are subject to manipulation: Ioan loss pro- 
visions and realized security gains and losses (e.g., Moyer 1990; Beatty et al. 1995; Collins 
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et al. 1995; Ahmed et al. 1999). Bank managers can potentially avoid reporting small 
declines in earnings by underestimating the loan loss provision. Bank managers may also 
be able to avoid a small decline in earnings by realizing more security gains or fewer 
security losses. 

We use the following regression model, similar to that of Beatty et al. (1995), to 
estimate the nondiscretionary portion of the loan loss provision: 


LOSS, = o, + BjLASSET, + B,ANPL, + BLLR, + BLOANR, + B;LOANC, 
+ B4LOAND, + ВТ.ОАМА, + &,LOANI, + BjLOANF, + £w (2) 


where: 


LOSS = loan loss provision as a percentage of the average of beginning and ending 
total loans; 
ANPL = change in nonperforming loans as a percentage of the average of beginning 
and ending total loans; 
LLR - loan loss reserve as a percentage of total loans at the beginning of the year; 
LOANR = loans secured by real estate аз a percentage of total loans; 
LOANC = commercial and industrial loans as a percentage of total loans; 
LOAND - loans to depository institutions as a percentage of total loans; 
LOANA = loans to finance agricultural production as a percentage of total loans; 
LOANI - loans to individuals as a percentage of total loans; and 
LOANF - loans to foreign governments as a percentage of total loans. 


We control for region effects and loan characteristics because we expect both to affect 
the loan loss provision. We expect the loan loss provision to be higher when there is an 
increase in nonperforming loans and when the beginning loan loss reserve is high, so we 
predict that the coefficients on ANPL and LLR will be positive. We make no prediction for 
the other variables. | А 

We use the following regression model, similar to that of Beatty and Harris (1999), to 
estimate the nondiscretionary portion of the realized security gains and losses: 


RSGL, = a, + B,LASSET, + B,UNGL, + Ew (3) 
where: 


RSGL = realized security gains and losses as a percentage of total assets at the be- 
ginning of the year; and 
UNGL = unrealized security gains and losses at the beginning of the year as a per- 


centage of total assets at the beginning of the year. 


We expect realized security gains and losses to be higher when there are higher unrealized 
security gains and losses, so we predict that the coefficient on UNGL will be positive. 
To estimate the two models, we pool across all bank-years with available data. We then 
use the residuals from the regression models as our estimates of abnormal accruals. We 
compute the change in earnings before the abnormal loan loss provision and the change in 


` 5 We do not control for regional effects in the realized security gains and losses model because banks’ investments 
are largely in U.S. government bonds, so investment market values should not vary by region. 
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earnings before abnormal realized security gains and losses for each bank-year, and refer 
to these earnings changes as premanaged. 

We identify bank-years with premanaged changes in return on assets that lie in the’ 
interval just below zero (i.e., between —0.0008 and 0) or in the interval just above zero 
(i.e., between 0 and 0.0008). We conduct tests on the abnormal accruals across the two 
intervals and across bank type. If public banks manage earnings to avoid reporting small 
declines in earnings more so than private banks, then we expect the abnormal loan loss 
provision and security gains and losses to be more income-increasing for the public bank- 
years with premanaged earnings in the interval just below zero than for the private 
bank-years with premanaged earnings in the interval just below zero. We make no prediction 
about the sign of the abnormal accruals for banks with small increases in premanaged 
earnings because we have no theory of earnings management behavior for these 
observations. 


Differences in the Duration of the String of Consecutive Earnings Increases 

Our final analysis examines whether the duration of the string of consecutive earnings 
increases differs between public and private banks. If public banks have a stronger incentive 
to avoid declines in reported earnings, then we predict they will have longer strings of 
consecutive earnings increases than private banks. This test is distinct in two respects from 
the regression-based test of small earnings changes for public vis-à-vis private banks. First, 
the pooled cross-sectional regression-based test of small earnings changes does not directly 
consider the time-series pattern of earnings for the same firm. Second, the test of small 
earnings changes includes only bank-years with earnings changes close to the zero thresh- 
old. In contrast, our test of the duration of strings of consecutive earnings increases includes 
all eligible bank-year observations. 

To test for differences in duration, we adopt an event history analysis approach. Al- 
though not widely used in accounting, researchers in labor economics, biomedical sciences, 
industrial engineering, political science, and sociology have used event history analysis to 
analyze the length of time that elapses between two specific events. 

Because event history analysis is relatively new in the accounting literature, we illustrate 
the basic concepts in our setting. Figure 1 depicts the time line of a hypothetical firm that 
entered our sample in 1987 and exited in 1998. We cannot observe the change in earnings 
until 1988. The hypothetical firm reported positive earnings changes in 1990, 1991, 1992, 
and 1993, but the consecutive string of earnings increases broke in 1994.’ The firm did not 
report any earnings increases after 1994. In our context, the failure event is a break in the 
string of consecutive earnings increases. Thus, the sample firm first faced the risk of the 
failure event in 1991 and remained at risk until the failure in 1994. If a firm-year does not 
report an earnings increase in the prior period, then the current firm-year is not at risk of 
the failure event and thus is excluded from the analysis. Therefore, the event history analysis 
would use only the observations from 1991 to 1994 for our hypothetical firm. 

Although firms that report negative earnings (losses) could also have consecutive earn- 
ings increases, it is unclear whether such strings would convey the same message to in- 
vestors as would strings of consecutive earnings increases from profitable firms. Prior re- 
search (Hayn 1995) indicates that losses convey less information than positive earnings. 


5 Allison (1984) and Gan А ен provide excellent reviews of event history analysis, which is also called survival 
analysis or hazards anal 

ТА firm can have more had one string of consecutive earnings increases; the maximum number of possible 
earnings increase strings over our sample period is five. 
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FIGURE 1 
A Hypothetical Firm's Time Line for an Event History Analysis of a String of Consecutive 
Earnings Increases 
Duration = 4 
Sign of 
Earnings — — + + + + — — — — — 
Change 
— 1988— 1989-—1990-— 1991— ]992— 1993—-1994——1995— 1996—1297—1998— 
Sample t=1 t-2 t-3 t=4 Sample 
Period Period 
Begins += Analysis Time Ends 
First Earnings Increase Break in String 


Degeorge et al. (1999) argue that firms reporting negative earnings have no incentive to 
manage earnings upward. For this reason, our measure of earnings increases considers only 
those firm-years with positive current earnings. 

An important concept in event history analysis is the hazard rate (denoted h(t)), which, 
in discrete time, is the probability that an at-risk firm experiences a failure event at time t. 
Thus, in our context, h(t) is the probability that a bank breaks a string of earnings increases 
in year t. We refer to time t as analysis time and measure it relative to the year when the 
bank first became at risk of the failure event (i.e., the beginning of 1991 for our hypothetical 
firm in Figure 1). Thus, for our sample firm, in 1992, analysis time t — 2. The duration, 
to which we refer as T or DURATION, is the maximum analysis time, which is almost 
always the number of consecutive earnings increases (T = 4 for our hypothetical firm).? 
Duration is right-censored if an earnings string is ongoing at the end of our sample period. 

Event history analysis examines how the hazard rate h(t) evolves over time as a function 
of time t and other explanatory variables. To examine the effect of time t and other ex- 
planatory variables on the probability of breaking a string of earnings increases, i.e., the 
hazard rate h(t), this study adopts the ME Weibull hazard model, which takes the 
following form: 


h(tlx(t)) = h(t) exp[x(0'B], (4) 
where x(t) is a vector of time-varying explanatory variables; В is a vector of unknown 


* DURATION equalis the number of consecutive earnings increases unless an initial earnings increase is the last 
observation for the bank. In this case, we do not include this string with one consecutive earnings increase in 
DURATION because there are no analysis time observations related to this earnings increase (Le., the maximum 
analysis time is 0). 
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parameters to be estimated; and h,(t), called the baseline hazard rate, is pt?! (called Wei- 
bull) with shape parameter p that we estimate from the data. When p > 1 the hazard model 
exhibits positive duration dependence, meaning фа! the hazard rate h(t) increases over time 
t. When р < 1, the hazard rate is a decreasing function of t; and when p = 1, the hazard 
rate is constant over time and the hazard model is exponential? To compare tbe duration 
of consecutive earnings increases for public and private banks, we rewrite Equation (4) (see 
Kiefer 1988, 665) as follows: 


In(T) = x(0' B* + e, (5) 


where In(T) is the log of the observed duration of a string of consecutive increases in 
earnings; e is the error term that is independent of x(t) and is scaled by 1/p; and В* 
= –В/р. We estimate Model (5) using maximum likelihood. Coefficients В* measure the 
percentage change in the expected duration of consecutive earnings increases T for a one- 
unit change in an explanatory variable. A positive coefficient on an explanatory variable 
means that the duration of consecutive earnings increases is an increasing function of the 
explanatory variable. The independent variables in Equation (5) are the same variables we 
include in our probit model of AROAPOS. 

Hazard models offer advantages relative to traditional regression for analyzing breaks 
in strings of consecutive earnings increases.'? First, hazard models incorporate both the 
occurrence and timing of breaks in strings of consecutive earnings increases, which provides 
more insights about the phenomenon of earnings declines. Second, these models correct 
for any right-censoring of the strings of consecutive earnings increases (i.e., our inability 
to observe the length of the strings of consecutive earnings increases that are still running 
when the firm exits the sample period). Finally, they allow time-varying explanatory vari- 
ables, which are important in studying the dynamics of declines in earnings. 


IV. SAMPLE AND DESCRIPTIVE ANALYSES 

Sample 

To compile our sample we start with all annual bank holding company information 
filed with the Federal Reserve System on form FR Y-9 C. The accounting data reported on 
this form are based on generally accepted accounting principles. Beginning in 1986, all 
top-tier bank holding companies with at least $150 million in total consolidated assets and 
all bank holding companies with more than one subsidiary must file this form. We obtained 
these data from two sources: For 1986-1990 we used the data from the Chicago Federal 
Reserve Bank web site, whereas, for 1991—1998 we used data purchased from Sheshenoff."! 
Only the Sheshenoff database provides information on the trading status of the bank holding 
companies, so we assume that trading status does not change during 1986—1990. This 
assumption seems reasonable, given the low rate of change in trading status during 1991— 
1998. 

The original sample contained 2,838 bank holding companies. We omitted 205 banks 
that were 100 percent owned by another bank, 426 banks without ownership information 


? Our results are similar using the Cox proportional hazards model. The Cox model is similar to Equation (4) 
except that it does not парове structure on the baseline hazard rate, and therefore is immune from misspecifi- 
cation of the baseline hazard rate. We use the Weibull model because it enables us to calculate the difference 
in the expected duration of consecutive earnings increases for public and private banks, whereas the Cox model 
can give us only the relative hazard rates for public vs. private banks. 

10 See Peterson (1991) for a general discussion of the advantages of hazard models. 

п То verify the validity of the regulatory data, we estimated the correlation between net income from our regulatory 
data and from Compustat for banks included in both data sets during 1986—1992. On average, there were 135 
Observations per year and the average correlation was 99.34 percent. 
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in the Sheshenoff database, 69 banks with ownership changes during 1991—1998, and 271 
banks missing data for at least one variable used in the later analysis. The final sample had 
707 public banks and 1,160 private banks, for a total of 1,867 banks. Because we scale 
earnings by lagged assets, our change variables include observations from 1988—1998. 


Descriptive Statistics 

Panel А of Table 1 provides descriptive data about our sample of privately held and 
publicly held banks and two-sample Wilcoxon rank-sum tests for differences across these 
two groups. Ás expected, the public banks are significantly larger than the private banks. 
The mean and median assets of the 5,504 public bank-years are $5,066 million and $487 


TABLE 1 
Descriptive Statistics by Bank Type, 1988—1998 
Mean (Median) [Standard Deviation] (Bank-Years] | 


Panel A: Descriptive Statistics for all Bank-Years 


707 1,160 Rank-Sum Z for Difference 
Variable Public Private between Public and Private Banks 
Мате“ Banks Banks (two-tailed p-value) 
ASSETS 5,066 307 58.93 
(millions) (487) (200) (0.001) 
[21,594] [607] 
{5,504} {6,202} 
AASSET 0.122 0.090 14.35 
(0.081) (0.061) (0.001) 
[0.194] [0.216] 
(5,504) {6,202} 
ROA 0.011 0.010 9.10 
(0.011) (0.011) (0.001) 
[0.008] [0.009] 
(5,504) 16.202) 
AROA 0.002 0.001 6.55 
(0.002) (0.001) (0.001) 
[0.007] [0.007] 
(4,762) {4,940} 
АСЕ 0.003 0.002 10.33 
(0.002) (0.002) (0.001) 
[0.006] [0.007] | 
(4,762) {4,940} 
A*NPL —0.0003 —0.0001 1.03 
(0.0004) (0.0005) (0.304) 
[0.014] [0.031] 
{4,762} {4,940} 
DURATION 3.281 2.282 9.64 
(2) (2) (0.001) 
[2.484] [1.677] 
(949) (1,113) 


(Continued on next page) 
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TABLE 1 (Continued) 


Panel B: Descriptive Statistics for the Bank-Years used in the Probit Regressions of Table 3 


413 559 Rank-Sum Z for Difference 
Variable Public Private between Public and Private Banks 
Мате“ Banks Banks (two-tailed p-value) 
ASSETS 3,655 305 22.66 
(millions) (411) (208) (0.001) 
[19,865] [561] 
(878) {985} 
AASSET 0.088 0.074 3.14 
(0.065) (0.059) (0.002) 
[0.098] [0.096] 
(878) (985) 
ROA 0.0107 0.0102 3.53 
(0.0108) (0.0103) (0.001) 
[0.0035] [0.0041] 
(878) (985] 
AROA 0.0002 0.0001 5.80 
(0.0003) (0.0001) (0.001) 
[0.0004] [0.0005] 
(878) {985} 
АСЕ 0.0010 0.0006 5.69 
(0.0010) (0.0005) (0.001) 
[0.0020] [0.0023] 
{878} {985} 
А2МРГ, 0.0007 —0.000 0.79 
(0.0006) (0.0006) (0.430) 
[0.0011] [0.0013] 
{878} {985} 
AROAPOS 0.730 0.596 6.10 
(878) (985) (0.001) 


* Variable definitions: 
ASSETS = total assets; 
AASSET - first difference in total assets, divided by total assets at the end of the previous year; 

ROA = net income divided by total assets at the beginning of the year; 

AROA = current year's net income less previous year's net income, divided by total assets at the beginning 
of the previous year; 

ACF = first difference in cash flows, divided by total assets at the end of the previous year, where cash 
flow is defined as net income plus loan loss provisions and non-interest expenses associated with 
fixed assets; | 

A7NFL = change in the first difference of nonperforming loans, divided by the average of beginning and 
ending total loans; 
AROAPOS = dummy variable, taking the value 1 if the bank has AROA in the interval between 0 (exclusive) 
and 0.0008 (inclusive), and 0 otherwise; and 
DURATION = number of years in a string of consecutive increases in earnings for banks with at least three 
consecutive years of nonnegative earnings. 


Beatty, Ke, and Petroni—Earnings Management to Avoid Earnings Declines 559 


million, respectively, whereas the mean and median assets for the 6,202 private bank-years 
are only $307 million and $200 million, respectively. Public banks also have higher asset 
growth than private banks. The mean growth in assets for public banks is 12.2 percent per 
year, while the mean growth for private banks is 9 percent. The public banks have signif- 
icantly higher return on assets (ROA) and change in return on assets (AROA). Consistent 
with public banks’ higher profitability, the change in cash flows (ACF) is significantly more 
positive for public banks. 

Since, on average, public banks perform better than private banks, it is critical to our 
interpretation of the incidence of small earnings increases that our tests adequately control 
for differences in economic performance. Our tests include controls for asset growth, size, 
cash flow, loan portfolio characteristics, year, and geographic region. To assess the adequacy 
of these controls we regressed ROA and AROA on all of these variables. The overall 
distributions of the residuals from the two regressions (i.e., the unexpected ROA and AROA) 
are not significantly different across the public and private banks. This suggests that our 
controls are successful in explaining differences in overall economic performance between 
public and private banks. 

Public banks report longer strings of consecutive positive earnings changes than do 
private banks, as measured by DURATION. A string may range from one increase in 
earnings to 11 increases. We measure DURATION only for banks with at least three con- 
secutive years of nonnegative earnings. The mean DURATION of strings of consecutive 
earnings increases is 3.3 years for public banks and 2.3 years for private banks. This 
difference is significant, which we expected because public banks have higher ROA and 
AROA. DURATION is censored, however, so one should interpret it cautiously. There are 
768 right-censored earnings strings that were still running when the bank exited the sample 
period. Similarly, there are 970 left-censored earnings strings that began before the first 
year of the sample period. 

Panel B of Table 1 reports descriptive statistics for the subsample of bank-years with 
small earnings changes that we use in our probit analysis. Differences across bank type are 
similar to those for the full sample. Again, as expected, public banks report small positive 
earnings changes more frequently than private banks. Specifically, 73 percent of public 
bank-years with small AROA have a positive AROA, compared to 59.6 percent for private 
banks. This difference is significant at р < 0.001. Since the differential profitability of 
public vs. private banks is not controlled in this univariate comparison, reliable inferences 
on differences in the incidence of small increases in earnings across public vs. private banks 
cannot be drawn until completion of the probit analysis that includes controls for 
profitability. 


V. RESULTS 
Univariate Tests of Differences of Small Earnings Changes 

Figure 2 plots AROA for private and public banks. In both cases there is a large increase 
in the percentage of observations just above zero. This increase is much more dramatic for 
public banks, suggesting that public and private banks differ in their reporting of small 
earnings declines. 

In Table 2 we report the results of our Burgstahler and Dichev (1997) analysis. As 
predicted, public banks report fewer small declines in earnings than expected (standardized 
difference of —10.07). It is inappropriate to interpret the standardized difference as a t- 
statistic for assessing significance because the distributions of our earnings changes are not 
smooth (i.e., the assumption that the earnings changes are normally distributed is rejected 
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FIGURE 2 


Current Year's Net Income Less Previous Year's Net Income Divided by Total Assets at the 


Percent of Total Observations 


Percent of Total Observations 


Beginning of the Previous Year (АВОА) for Public and Private Banks, 1988—1998 
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TABLE 2 
Bank-Years with Changes in Return on Assets in the Interval Just Below Zero and Just 
Above Zero by Bank Type, 1988—1998 


Standardized Difference? (Actual Number of Bank-Years in Interval) 
[Expected Number of Bank-Years in Interval] 


Interval Just Below Zero Interval Just Above Zero 

(Total Observations) (AROA? between 0 and —0.0008) (AROA between 0 and 0.0008) 
Public Banks (4,762) — 10.07 472 

(238) (640) 

[404.5] [562] 
Private Banks (4,940) —2.08 _ 0.92 

(403) (582) 

[425.5] [572] 


= The standardized difference is the difference between the observed and expected number of bank-years in an 
interval, standardized by the estimated standard deviation of the difference. 

^ AROA is current year's net income less previous year's net income, divided by total assets at the beginning of 
the previous year. 


at the 0.001 level for both samples). However, this standardized difference is the most 
negative of the standardized differences across all 316 public bank bins. This increases our 
confidence that the number of public bank-years with small declines in earnings is signif- 
icantly smaller than expected. Consistent with the presence of few small declines in earn- 
ings, we also find more small increases in earnings than expected (standardized difference 
of 4.72, which is the second largest across all 316 bins). 

We find weak evidence that private banks also report fewer small decreases in earnings 
than expected (standardized difference of —2.08). This standardized difference is the fifth 
most negative across all 248 private bank bins. Because this result appears only margin- 
ally significant, we are reluctant to draw the conclusion that private banks avoid reporting 
small decreases in earnings. In addition, we do not find significantly more small increases 
in earnings than expected (standardized difference of 0.92). Differences in sample sizes 
prevent us from comparing the standardized differences of the public vs. private banks 
(Burgstahler and Dichev 1997, 110—111), but recall that in Panel B of Table 1, we report 
that the proportion of small earnings increases relative to small earnings decreases is sig- 
nificantly greater at p « 0.001 for public banks than for private banks. 


Probit Tests of Differences in Small Earnings Changes 

Table 3 reports the probit results for the differential likelihood of reporting small in- 
creases in earnings vs. small declines, across the public/private dichotomy. The analysis 
includes all 1,863 bank-years for 972 different banks with absolute AROA no greater than 
0.0008.:3 The coefficient on PUBLIC is significantly positive at less than the 0.001 level 
(we report two-sided statistics throughout the paper). Thus, public banks report significantly 


12 The assumption of a smooth distribution was more reasonable for Burgstahler and Dichev (1997) because their 
sample size was at least five times larger than ours. 
13 Regulatory capital requirements for banks changed in 1990 (see Ahmed et al. 1999). To assess whether this is 
confounding our analysis, we re-estimated the probit model including only observations from 1991—1998, and 
- found results nearly identical to those based on the full sample period. 
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TABLE 3 
Probit Model of Earnings Management for Banks with Small Earnings Changes, 
1988-1998: (n = 1,863)" 


AROAPOS, = a, + B,PUBLIC, + B,AASSET,, + B,LASSET, + B,ACF, + B,A?NPL, 
+ B,ALOANR, + B,ALOANC, + B,ALOAND, + B,ALOANA,, 
+ BoALOANI, + Bj ALOANF, + в, 


Independent Variable“ Coefficient Estimate Two-Tailed p-value 
PUBLIC 0.307 0.000 
AASSET —0.486 0.154 
LASSET 0.051 0.119 
ACF 76.553 0.001 
A7NPL —5.468 0.045 
ALOANR 2.970 0.090 
ALOANC 3.043 0.098 
ALOAND 1.226 0.586 
ALOANA 1.522 0.542 
ALOANI 1.110 0.538 
ALOANF i —25.038 0.274 
* Variable Definitions: 


i = bank holding company index; 
t — year index for 1988-1998; 
r — geographic region index for the eight regions defined by the U.S. Department of Commerce; 
AROAPOS = dummy variable, taking the value 1 if the bank has AROA in the interval between 0 (exclusive) 
and 0.0008 (inclusive), and 0 otherwise; 
PUBLIC = dummy variable, taking the value 1 if the bank is publicly held, and 0 otherwise; 
AASSET = first difference in total assets, divided by total assets at the end of the previous year; 
LASSET = natural log of total assets; 

ACF = first difference in cash flows, divided by total assets at the end of the previous year, where cash 
flow is defined as net income plus loan loss provision and non-interest expenses associated with 
fixed assets; 

A?NPL = change in the first difference of nonperforming loans, divided by the average of beginning and 
. ending total loans; 

ALOANR - first difference in loans secured by real estate as a percentage of total loans; 

ALOANC - first difference in commercial and industrial loans as a percentage of total loans; 

ALOAND = first difference in loans to depository institutions as a percentage of total loans; 

ALOANA = first difference in loans to finance agricultural production as a percentage of total loans; 

ALOANI - first difference in loans to individuals as a percentage cf total loans; 

ALOANF == first difference in loans to foreign governments as a percentage of total loans; and 

= = error term. 

* The estimation sample includes only bank-years with the absolute value of AROA less than or equal to 0.0008. 
* Year and region intercepts are untabulated. 


Beatty, Ke, and Petroni—Earnings Management to Avoid Earnings Declines 563 


more small increases and fewer small decreases in earnings than private banks do; even 
after controlling for bank size, asset growth, cash flows, loan characteristics, and geographic 
regions. Bank size and growth do not provide explanatory power. As expected, banks with 
increases in cash flows are more likely to report small increases in earnings, evidenced by 
a positive significant coefficient on ACF. In addition, a significant negative coefficient on 
AZNPL suggests that increases in the change in nonperforming loans are associated with 
declines in earnings.'* 


Discretionary Accounting Choices 

Table 4 reports results of our estimation of the abnormal loan loss provision and ab- 
normal security gains and losses models. The loan loss provision and security. gains and 
losses models have an R? of 21 percent and 10 percent, respectively. The results for the 
loan loss provision regression are generally consistent with prior research (e.g., Moyer 1990; 
Wahlen 1994; Beatty et al. 1995; Collins et al. 1995; Ahmed et al. 1999). The significant 
positive coefficients on LLR and ANPL indicate that the loan loss provision is increasing 
as the bank’s problem loans increase and in the amount of the loan loss reserve at the 
beginning of the year. In addition, the provision increases in the proportion of commercial 
and individual loans and the provision decreases in loans to other depository institutions. 
In the security gains and losses regression, the significant positive coefficient on UNGL 
indicates that realized security gains and losses are increasing in unrealized gains and losses 
as of the beginning of the year, consistent with Scholes et al. (1990) and Beatty and Harris 
(1999). We estimate the abnormal components as the residuals from the regressions and, 
for brevity, refer to these as abnormal provisions and abnormal security gains. 

Table 5, Panel A reports the abnormal provisions for bank-years with small changes in 
premanaged earnings. For the 505 public bank-years with small declines in premanaged 
ROA (1.е., between 0 and —0.0008), the mean (median) abnormal provision is —0.0017 
(—0.0019). For the 535 public bank-years with a small increase in premanaged ROA (i.e., 
between 0 and 0.0008), the mean (median) abnormal provision is —0.0009 (—0.0012). A 
reduction in the loan loss provision expense increases reported income, therefore, the sig- 
nificantly more negative abnormal provision for bank-years with premanaged AROA in the 
interval below zero vs. those in the interval above zero (p = 0.001) is consistent with public 
banks using the loan loss provision to avoid reporting small declines in income. Further 
analysis reveals that this manipulation was successfully used to avoid an earnings decline 
for 84.4 percent of our public banks that had small declines in earnings before the abnormal 
provision. 

These results are consistent with public banks using accounting discretion to transform 
small declines in ROA into small increases. However, this test is biased in favor of rejecting 
the null if measurement error in the abnormal component of the loan loss provision is 
correlated with the classification of premanaged AROA into the intervals just below or just 
above zero. This is likely since premanaged AROA is determined using an estimate of the 
abnormal provision. However, to the extent that such measurement error exists equally for 


14 То provide further evidence that these results are not confounded by size, we also re-estimate the probit model 
on a size-matched subset of our sample. Specifically, we include only those public banks with average total 
assets over the 1988—1998 period that are less than the public sample median, and only those private banks 
with total assets that are above their sample median. This subset includes 933 bank-years with median assets 
of 275 for the public banks, and 286 million for private banks. The coefficient on PUBLIC is positive and highly 
significant. We perform a similar analysis on a growth-matched sample and also find similar results. 

15 Conclusions are unaltered if we estimate the nondiscretionary amounts using separate models for private and 
public banks. 
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TABLE 4 
OLS Regression Models of the Loan Loss Provision and 
Realized Security Gains and Losses, 1988—1998* 


LOSS, = а, + B,LASSET, + BANPL, + ВІА, + BLOANR, + BJLOANC, + B,LOAND, 
+ B,LOANA, + B,LOANI, + B,LOANF, + е, 
RSGL, = а, + BLASSET, + B,UNGL, + е, 


Loan Loss Provision Realized Security Gains and 
Coefficient Estimate Losses Coefficient Estimate 

Independent Variable’ (two-tailed p-value) (two-tailed p-value) 
LASSET 0.0003 0.00005 

(0.000) (0.000) 
ANPL 0.048 

(0.000) 
LLR 0.072 

(0.000) 
LOANR 0.001 

(0.708) 
LOANC 0.005 

(0.004) 
LOAND | —0.012 

(0.001) 
LOANA —0.003 

(0.120) 
LOANI 0.003 

(0.066) 
LOANF 0.049 

(0.388) 
UNGL 0.004 

(0.000) 

Bank-Years* 9,160 9,247 


Adjusted R? 0.21 0.10 


* Variable Definitions: 
LOSS - loan loss provision as a percentage of the average of beginning and ending total loans; 
LASSET - natural log of total assets; 
ANPL = change in nonperforming loans as a percentage of the average of beginning and ending total loans; 
LLR - loan loss reserve as a percentage of total loans at the beginning of the year; 
LOANR - loans secured by real estate as a percentage of total loans; 
LOANC - commercial and industrial loans as a percentage of total loans; 
LOAND = loans to depository institutions as a percentage of total loans; 
LOANA - loans to finance agricultural production as a percentage of total loans; 
LOANI = loans to individuals as a percentage of total loans; 
LOANF - loans to foreign governments as a percentage of total loans; 
RSGL = realized security gains and losses as a percentage of total assets at the beginning of the year; and 
UNGL - unrealized security gains and losses at the beginning of the year as a percentage of total assets at 
the beginning of the year. 
> Year intercepts are untabulated. 
< Influential oBservations are deleted using Cook’s (1977) distance criteria. 


Beatty, Ke, and Petroni—Earnings Management to Avoid Earnings Declines 565 





TABLE 5 
Abnormal Accruals for Banks with Small Premanaged Changes in Return on Assets across 
Bank Type, 1988-1998* 
Panel А; Abnormal Loan Loss Provision (mean (median) [standard deviation]) 
Premanaged 
Premanaged АКОА AROA in the Mean Difference 
in the Interval Just Interval Just across Intervals 
Below Zero Above Zero {two-tailed p-value}? 
Public Banks —0.0017 —0.0009 —0.0008 
(—0.0019) (—0.0012) (0.001) 
[0.0025] [0.0027] 
п = 505 п = 535 
Private Banks —0.0011 —0.0007 —0.0004 
(—0.0015) (—0.0010) (0.090) 
[0.0031] [0.0028] 
n = 434 = 531 
Mean Difference —0.0006 —0.0002 —0.0004 
between Public and (0.002) (0.353) (0.088) 
Private Banks 
{p-value} 
Pane! B: Abnormal Realized Security Gains and Losses (mean (median) [standard deviation]) 
Premanaged 
Premanaged AROA AROA in the Mean Difference 
in the Interval Just Interval Just across Intervals 
Below Zero Above Zero {two-tailed p-value} 
Public Banks 0.0003 0.0001 0.0002 
(0.0001) (0) {0.001} 
[0.0007] [0.0005] 
= 291 n = 544 
Private Banks 0 0 0 
(—0.0001) (—0.0001) (0.579) 
[0.0007] [0.0005] 
п = 382 п = 518 
Mean Difference 0.0003 0.0001 0.0002 
between Public and {0.001} (0.023) (0.001) 


Private Banks 


{p-value} 


* Premanaged AROA is AROA before the abnormal loan loss provision in Panel A and before the abnormal security 
gains and losses in Panel B. The abnormal accruals are the residuals from the regressions reported in Table 4. 
Changes in Premanaged AROA are small if they are less than or equal to 0.0008 in magnitude. 

> The p-values are adjusted for serial correlation across bank-years for each bank and heteroskedasticity as described 


by Rogers (1993). 
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both public and private banks, it will not affect a comparison of differences across public 
and private banks. Thus, we focus on whether these findings are more pronounced for 
public banks than for private banks. 

Similar to public banks, the abnormal loan loss provisions for private banks with small 
decreases in premanaged ROA are more income-increasing than the abnormal provisions 
for private banks with small increases in premanaged ROA.!5 However, the magnitude of 
the difference across the two intervals is, at best, marginally significant (p = 0.09) and is 
only half the magnitude of the difference observed for public banks. In addition, the ab- 
normal provision for private banks with a small decline in premanaged ROA is significantly 
less income-increasing than that of public banks with a similar decline in premanaged ROA 
(р = 0.002). Furthermore, only 64.3 percent of the private banks with small declines in 
earnings before the abnormal provision successfully manipulated the loan loss provision to 
ultimately report an increase in ROA. This percentage is significantly less than the corre- 
sponding 84.4 percent for the public banks (p « 0.001). These differences between public 
and private banks suggest that the results for public banks are not simply attributable to 
bias in the measurement of the abnormal component of the loan loss provision. 

Panel B of Table 5 repeats the analysis for realized gains and losses from security 
transactions. The mean (median) abnormal security gain for public bank-years with small 
declines in premanaged ROA in the interval just below zero is 0.0003 (0.0001). This is 
significantly more income-increasing than for public bank-years with small increases in 
premanaged ROA (p < 0.001). Again, this is consistent with public banks using discretion 
to make income-increasing choices to avoid reporting a small decline in ROA. The mean 
abnormal security gain is essentially zero for private banks regardless of the sign of pre- 
managed AROA. This suggests that private banks do not use security transactions to manage 
small earnings changes. 

The abnormal security gains for banks with small decreases in premanaged ROA are 
significantly more income-increasing for public banks than for private banks (p « 0.001). 
There is also evidence that the abnormal security gains for public banks with small increases 
in premanaged ROA are more income-increasing than for private banks (р = 0.023). How- 
ever, the difference in the abnormal security gain between banks with small declines vs. 
small increases in pre-managed ROA is significantly greater for public banks than for 
private banks (p « 0.001). Consistent with only public banks using security transactions to 
avoid small declines in earnings, we find that 42.3 percent of public banks vs. 18.8 percent 
of private banks with small earnings declines before the abnormal security gains ultimately 
report an earnings increase. This difference in the proportion of bank-years that successfully 
use security transactions to report an increase in КОА across public and private banks is 
significant (р < 0.001).7 


Differences in the Duration of Consecutive Earnings Increases 

Table 6 reports the maximum likelihood estimates of our Weibull hazard Model (5), 
with the log of DURATION as the dependent variable. DURATION represents 2,062 strings 
of consecutive earnings increases for 1,261 banks. Within these strings are 5,654 analysis 





1$ To determine whether differences in taxation of the loan loss provision for small vs. large banks confounds our 
analysis, we compare abnormal provisions of private banks having more than $500 million in assets with those 
having less. The abnormal provisions do not differ significantly across the two samples, so differences in taxation 
are not likely to confound our analysis. 

17 If our public (private) banks with small declines in premanaged earnings before both the abnormal loan loss 
provision and abnormal security gains, 82.3 percent (61.6 percent) ultimately reported increases in earnings. 
The difference across bank type is significant (p < 0.001). 
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TABLE 6 
Weibull Hazard Model Estimation of the Determinants of the Duration of Strings of 
Consecutive Earnings Increases, 1989—1998 (n = 2,062) 


Robust Two-Tailed 


Independent Variable? Coefficient p-value* 
PUBLIC 0.369 (0.000) 
AASSET 0.216 (0.188) 
LASSET 0.076 (0.000) 
ACF 26.583 (0.000) 
A?NPL —0.139 (0.770) 
ALOANR 1.731 (0.019) 
ALOANC 2.353 (0.003) 
ALOAND 0.512 (0.682) 
ALOANA 2.514 (0.016) 
ALOANI 0.219 (0.808) 
ALOANF 6.974 (0.128) 
Shape parameter p 1.66 

Log likelihood —1,935 

Model x? 928 


* The sample includes all bank-years after an increase in nonnegative earnings and with at least three years of data. 

* The dependent variable 18 the log of the observed duration of a string of consecutive earnings increases. Other 
variable definitions are in Table 3. Year and region intercepts are untabulated. 

* The p-values are robust as described by Lin and Wei (1989). 


time bank-years (i.e., bank-years at risk of a failure event). We calculate the standard errors 
for the coefficients using a robust estimation procedure (Lin and Wei 1989). One may 
interpret the regression coefficients like ordinary regression coefficients. The coefficients 
for calendar-year and region dummies are untabulated for brevity, although most are sig- 
nificant. The Weibull hazard model shape parameter p is greater than 1 and highly signif- 
icant, suggesting that the likelihood of breaking a string of consecutive increases in earnings 
escalates as analysis time t increases. 

The positive LASSET and ACF coefficients indicate that larger firms and those with 
increases in cash flows enjoy longer strings of consecutive earnings increases. The coeffi- 
cient on AASSET is not significant. 

As expected, the coefficient on PUBLIC is significantly positive, indicating that the 
duration of consecutive earnings increases is longer for public banks even after controlling 
for other determinants of bank profitability (e.g., growth, size, loan characteristics, and 
geographic region).'* Holding everything else constant, the expected duration of a string of 


18 We performed several sensitivity tests. We obtain similar results for size-matched and growth-matched samples, 
and for samples that omit the 970 left-censored earnings strings and banks with incomplete panels of data. 
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consecutive earnings increases is 45 percent (e??9 — 1) longer for public banks. Given а 
median expected duration of approximately 3.86 years for private banks, this suggests that 
the duration of earnings increases would be about 1.7 years greater for public banks.'° 


| VI. CONCLUSIONS 

This paper compares small changes in earnings for public vs. private banks during 
1988—1998 to increase our understanding of why public firms' reported earnings changes 
are asymmetric around zero, with more small increases than decreases in reported earnings. 
We argue that shareholders of public banks are more likely than shareholders of private 
banks to rely on simple earnings-based heuristics in making firm valuation decisions. Thus, 
we predict that public banks are more likely than private banks to manage earnings to 
achieve simple benchmarks, such as increases in earnings. 

Our results support this hypothesis. We find that public banks report fewer small de- 
clines in earnings and more small increases in earnings than expected. In contrast, we find 
that private banks report only marginally fewer small declines in earnings than expected. 
Even after controlling for potential differences between the operations of public and private 
banks, we find that public banks are significantly less likely than private banks to report 
small declines in earnings. Further analysis suggests that public banks use discretion in 
their loan loss provisions and in their recognition of security gains and losses to avoid 
reporting small declines in earnings. We find that private banks have a lesser propensity 
than public banks to use discretion in their loan loss provisions to avoid reporting small 
declines in earnings, and we find no evidence that private banks use discretionary security 
gains and losses to avoid reporting small declines in earnings. Furthermore, we find that, 
on average, the duration of strings of consecutive earnings increases is greater for public 
banks. 

Documenting differences in the earnings streams of private vs. public banks achieves 
three goals. First, it helps validate that the lower-than-expected incidence of small decreases 
in earnings of public firms is not primarily attributable to some unidentified underlying 
economic condition, but rather to earnings management. Second, our results are consistent 
with public shareholders’ reliance on simple earnings-based heuristics serving as a driver 
of earnings management. Third, it increases our understanding of the role of accounting in 
private firms. Specifically, it demonstrates that private firms appear less apt to manage 
earnings toward a simple earnings-based benchmark. 

This study has several limitations. First, because we focus on only one highly regulated 
industry, the results may not generalize to other industries. Second, our tests of the discre- 
tionary components of the loan loss provision and security gains and losses are biased 
toward finding earnings management for both public and private banks. To the extent that 
these tests are not more biased for public than for private banks, however, we can still draw 
inferences based on the observed differences between the two groups. Tests on the differ- 
ences in the abnormal loan loss provision and the abnormal security gains and losses both 
support the hypothesis that public banks are more likely than private banks to engage in 
earnings management to transform small decreases in ROA into small increases. Third, 
other unidentified (and therefore uncontrolled) differences between public and private banks 
may affect the observed differences in the asymmetry of earnings changes around zero, as 
well as differences in the duration of the strings of consecutive earnings increases. 

Finally, we argue that the differences we have documented in the frequency of small 
earnings increases result from variation in the reliance on simple earnings-based heuristics 


19 The expected median exceeds the observed median reported in Table 1. because the expected median accounts 
for right-censoring of the data. 
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by public vs. private investors; however, our tests document only an association. We do not 
directly examine whether investors’ reliance on heuristics causes differential earnings 
management. 
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ABSTRACT: Questionnaire responses reported by Luft and Libby (1997) reveal 
that transfer price negotiators expect fairness-based price concessions that 
moderate the influence of an outside market price when the outside market 
price strongly favors one of the partles. We examine whether these expecta- 
tions of fairness extend to the actual prices that result from real-cash nego- 
tiations. Findings indicate that expectations of fairness-based price conces- 
sions do not survive actual negotiatlons when participants negotiate over а 
computer network with no commünication other than blds, asks, and accep- 
tances. Conversely, both expectations and actual negotiated outcomes reflect 
falmess-based price concessions when participants negotiate in a face-to- 
face setting with unrestricted communication. Together, these results imply 
that the extent to which questionnaire-based judgments of social behavior 
generallze to actual behavior depends on the whether the competitive envi- 
ronment suppresses or reinforces the social presence necessary to sustain 
phenomena such as preferences for fairness. 
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I. INTRODUCTION 

irms often allow their divisions to negotiate transfer prices (Eccles 1985; Emmanuel 

and Mehafdi 1994). When divisions have the option to transact in outside markets 

if they cannot reach agreement internally, conventional economic reasoning holds 
that a selling division would hesitate to accept less and a buying division would hesitate 
to pay more than the external market price. However, if the outside market price generates 
widely different profits across divisions, then interdivisional concerns for fairness could 
lead the two divisions to agree on a price that distributes profits more evenly. Such fairness 
pressures could constitute an important source of the demand for accounting disclosures 
that reveal relative profit information (Luft 1997). 

Luft and Libby (1997) use a case-based questionnaire to investigate preferences for 
fairness in negotiated transfer pricing. They find that executive M.B.A.s expect transfer 
prices to be significantly lower than the outside market price when the outside price favors 
sellers, but not when tbe outside price results in equal profits for the buying and selling 
divisions. However, Luft and Libby's (1997) participants did not actually negotiate transfer 
prices, nor did they face monetary consequences. The applicability of Luft and Libby's 
(1997) findings to practice hinges on whether fairness pressures influence not only the 
transfer prices people expect to negotiate, but also the transfer prices they actually negotiate. 
Our study addresses this question. 

Comparing fairness effects in expected and actual transfer price negotiations requires 
us to consider how parties negotiate transfer prices. Borrowing from Bazerman et al. (2000), 
we contrast two ends of a social presence continuum. At one end, we use a computerized 
negotiation mechanism in which the only communications are bids, asks, and acceptances. 
This setting typifies the experimental economics literature (Friedman and Sunder 1994), 
and reflects the increasing use of depersonalized, technology-driven negotiation mechanisms 
in practice (Moore et al. 1999). Notwithstanding this trend, face-to-face interaction will 
always play an important role in organizations, limiting the practical insights from a strictly 
computerized setting restricted to bids, asks, and acceptances. Accordingly, to capture the 
other end of the social presence continuum, we also investigate a setting in which the 
parties negotiate face-to-face, with no restrictions on communication. 

These two settings yield different conclusions regarding the linkage from initial expec- 
tations to actual transfer prices. In the restricted, computerized setting, participants indicate 
that they expect fairness-based price concessions similar to those documented by Luft and 
Libby (1997) when the outside market price favors sellers, but these expectations do not 
materialize in actual negotiations. By contrast, in the unrestricted, face-to-face setting, we 
find a pronounced fairness effect in both initial expectations and subsequent negotiations. 
Prior transfer pricing studies have employed computerized negotiations (e.g., Ghosh 1994, 
2000), written negotiations (e.g., DeJong et al. 1989; Greenberg et al. 1994), and face-to- 
face negotiations (e.g., Chalos and Haka 1990; Ravenscroft et al. 1993), with little consid- 
eration of the possible behavioral influences of these different negotiation mechanisms. Our 
results suggest that at least in some settings, different negotiation processes can yield dif- 
ferent conclusions. 

In addition to offering a better understanding of negotiated transfer pricing, these find- 
ings underscore the importance of merging psychology-based behavioral accounting re- 
search with the tools of experimental economics (e.g., Kachelmeier 1996; Haynes and 
Kachelmeier 1998; Moser 1998; Waller 2001; Libby et al. 2002; Sprinkle 2002). Specifi- 
cally, we find that the extent to which questionnaire-based judgments (typifying the cog- 
nitive-behavioral tradition) generalize to actual decisions in compensated, competitive set- 

tings (typifying the experimental economics tradition) depends on environmental features, 
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such as the means of negotiation, that can either suppress or reinforce phenomena such as 
preferences for fairness. 

Section II develops the hypotheses. Section III describes our experiment. Section IV 
presents tests of the primary hypotheses, and Section V presents supplemental analyses to 
corroborate the primary findings and to examine the incremental effects of negotiation 
experience and relative profit information. Section VI concludes and discusses the future 
research directions suggested by the study's limitations. 


II. THEORY AND HYPOTHESES 
. Baseline Hypotheses for Expected Transfer Prices 

Because our goal is to compare Luft and Libby's (1997) findings for questionnaire- 
based transfer pricing expectations to the results from actual cash negotiations, we must 
first establish a common baseline. Luft and Libby (1997) develop a case that highlights the 
friction between self-interest and organizational equity in negotiated transfer pricing. A 
selling division (“Parts”) can supply a product at a cost of $20 to a buying division (“Аз- 
sembly”) that values the product at $80. An outside market also exists, in which the price 
of the same product is either $70 (the treatment condition, favoring Parts) or $50 (a control 
condition, equalizing profits between the two divisions). If the organization grants divisions 
the autonomy to go to the outside market as an alternative to transacting internally, then 
economic self-interest dictates that the parties should not settle for a transfer price less 
favorable than that available from the outside market, after adjusting for any transaction 
costs from transacting externally. 

From a strict market perspective, one might question the need for negotiation, because 
the firm could simply impose the outside market price as the internal transfer price. But 
the applicability of market logic to the social organization of a firm is limited: “Market 
exchange tends predominantly to encourage calculative relations of a transaction-specific 
sort between the parties.... Internal organization, by contrast, is often better able to make 
allowance for quasimoral involvements among the parties" (Williamson 1975, 38). Nego- 
tiated transfer pricing captures these trade-offs, providing a mechanism whereby the firm's 
interdependent subunits can balance market factors against the broader social factors that 
affect long-term organizational effectiveness (Watson and Baumler 1975; Chalos and Haka 
1990). 

One such social factor is interdivisional equity. In the Luft and Libby (1997) scenario, 
a transfer price of $70 would yield a much larger profit for Parts ($70 — $20 cost — $50 
profit) than for Assembly ($80 — $70 = $10). Negotiators who have access to relative 
profit information might resist the perceived inequity of this split, consistent with anecdotal 
evidence that firms consider fairness repercussions in establishing transfer pricing policies. 
For example, Eccles (1985, 8) summarizes evidence from interviewing 54 managers at 13 
firms, concluding: 


The fundamental difficulty in managing transfer pricing involves establishing practices 
that will lead to decisions that enhance corporate performance, while at the same time 
measuring, evaluating, and rewarding performance in light of these pce in a way 
that managers perceive as fair. 


! By way of analogy, anecdotes abound in which complaints about salaries refer to perceptions of inequity relative 
to others, rather than dissatisfaction with the absolute level of pay. 
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Luft (1997) reviews the theoretical framework of models that have begun to incorporate 
preferences for fairness in bargaining (e.g., Kahneman et al. 1986; Bolton 1991; Rabin 
1993), tying this framework to the role of management accounting as the means by which 
fairness pressures can arise. Drawing on this framework, Luft and Libby (1997) find that 
if it is reasonable to assume divisions have approximately equal entitlements in all other 
aspects, then negotiators expect greater price concessions below the outside market price 
when the outside price favors parts ($70 treatment condition) than when it splits profits 
evenly between Parts and Assembly ($50 control condition). To establish a common base- 
line, we hypothesize the same prediction: 


H1: The transfer price negotiators expect will fall shorter of the outside market price 
when the outside price would result in significantly higher profits for Parts than 
when the outside price would result in equal profits for Parts and Assembly. 


Evidence also suggests that expectations in negotiation are egocentric, meaning that 
each party overweights the view most beneficial to itself (Bazerman et al. 2000). Egocentr- 
ism is closely related to motivated reasoning (Kunda 1990), whereby an individual's pref- 
erences lead to biased expectations and judgments. In transfer pricing, even if the instrument 
that elicits expected transfer prices gives participants no reason to bias their responses, 
motivated reasoning and egocentrism suggest that participants will be unable to detach 
themselves from their assigned roles in forming such expectations. We posit this effect in 
our second hypothesis, based on the similar hypothesis predicted and detected by Luft and 
Libby (1997). 


H2: Parts negotiators (sellers) will expect higher transfer prices than will Assembly 
negotiators (buyers). 


Together, H1 and H2 imply that the largest departure of price expectations below the 
outside market price will be for the price Assembly expects when the outside price favors 
Parts. That is, when the outside price is equitable ($50), egocentrism simply means that 
buyers (sellers) are likely to expect a transfer price lower (higher) than $50. However, when 
the outside price favors sellers ($70), buyers' preference to be treated fairly (H1) compounds 
their egocentrism (H2), such that buyers are likely to expect to negotiate a price well below 
market. For sellers, any fairness effect (H1) may offset their natural egocentrism (H2), such 
that sellers expect a price close to the market price from which they would benefit. Equiv- 
alently, sellers may rationalize a different view of fairness, reasoning that they deserve the 
market price due to assumed cost efficiencies. In generzl, perceptions that one deserves a 

‚ bigger slice of the pie tend to work against interpreting fairness as "equality" (Thompson 

and Loewenstein 1992; Hoffman et al. 1994; Kagel et al. 1996). Thus, buyers' expected 
price concessions might not materialize in actual negotiations. This is the question we 
consider next. 


From Expectations to Outcomes 

The first two hypotheses replicate Luft and Libby's (1997) tests of the transfer prices 
people expect to negotiate—but what would happen in actual negotiations with cash pay- 
ment of obtained profits? One view is typified by Franciosi et al. (1995, 938), who char- 
acterize fairness as "expectations that are not sustainable." In a laboratory market study, 
they show that although fairness pressures influence initial expectations, incentives for 
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wealth maximization eventually overpower fairness expectations in favor of classical eco- 
nomic equilibrium price predictions. Extended to transfer pricing, the Franciosi et al. (1995) 
argument suggests that when the outside price favors sellers, the negotiating parties (es- 
pecially buyers) may initially expect price concessions that reduce the perceived inequity. 
But sellers may not agree to a more equitable price in actual negotiation, especially if they 
develop a more egocentric view of what is fair, rationalizing that they deserve the outside 
market price. 

The validity of this argument is likely sensitive to the negotiation environment. Fran- 
ciosi et al. (1995) demonstrated the fragility of fairness effects using a computerized trading 
mechanism that focused attention on monetary profits and restricted all other interaction. 
Experimental economists often restrict communication and face-to-face contact among par- 
ticipants, on the grounds that face-to-face cues and an unrestricted message space can 
jeopardize the experimentalist’s control over the dominance of the induced monetary in- 
centives (Friedman and Sunder 1994). This control comes at a cost, however, because these 
suppressed features can be pivotal to sustaining nonmonetary constructs such as fairness. 
Especially in an organizational context, limiting social interaction to a bid-ask book could 
restrict the very "quasimoral involvements” that Williamson (1975, 38) emphasized in 
differentiating organizations from markets. 

Bazerman et al. (2000, 293—296) describe a "social presence continuum" of negotia- 
tions, varying in the degree to which the setting exerts social pressure on the negotiators. 
А computerized bid-ask book captures one end of this continuum, which we use to deter- 
mine if there is any setting in which the Franciosi et al. (1995) argument applies to ne- 
gotiated transfer pricing. This end of the continuum also captures an extreme form of the 
recent technology-enabled shift toward depersonalized, computer-assisted negotiation in 
practice (Moore et al. 1999). However, even organizations that capitalize fully on technol- 
ogy are unlikely to avoid all face-to-face contact and all communication bevond bids, asks, 
and acceptances. Thus, we also consider the other end of the social presence continuum, 
involving unrestricted, face-to-face communication. We expect face-to-face negotiation to 
strengthen negotiators' fairness preferences due to a more salient identification with the 
other party (which we term humanization) and due to the opportunity for persuasive 
communication. 

The humanization effect of face-to-face contact is present even without expanded com- 
munication. For example, Drolet and Morris (2000) found that face-to-face negotiators 
reached more cooperative solutions in a conflict resolution setting than did parties who 
were able to communicate the same information side by side or by telephone. Arunachalam 
and Dilla (1995), Sally (1995), and Bohnet and Frey (1999) reported similar gains in 
cooperation among face-to-face bargainers. Conversely, other studies have reported that 
face-to-face bargaining leads to greater confrontation (e.g., Carnevale et al. 1981; Croson 
1999) or a mixture of cooperation and confrontation (e.g., Valley et al. 1998). Although 
the conclusions are setting-specific, a common theme is that face-to-face contact elevates 
"social presence" (Bazerman et al. 2000), with different consequences in different 
environments. 

For fixed-sum transfer pricing with fairness repercussions, the consequences of social 
presence likely hinge on the broader social context of ''fairness." Among others, Isaac et 
al. (1991) and Luft (1997) emphasize that it is simplistic to view fairness only in terms of 
altruism. Rather, people may act fairly because they fear retribution from the aggrieved 
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party.? That is, if Parts takes advantage of Assembly this year, then the tables might be 
turned next year. Neither Luft and Libby (1997) nor our study provided for explicit mul- 
tiperiod retribution opportunities. However, there is likely some social discomfort akin to 
retribution when one treats a peer unfairly in a face-to-face setting. | 

Face-to-face negotiation can also lead to a communication effect by broadening the 
available message space (Wichman 1970; Roth 1995; Sally 1995; Bohnet and Frey 1999). 
As in most experimental economics studies, our computerized negotiation condition allows 
parties only to propose and accept prices. By contrast, face-to-face negotiation affords 
participants the opportunity to convince a counterpart, both in words and in nonverbal cues. 

Prior studies have found that both the humanization and communication effects of face- 
to-face bargaining are influential (Wichman 1970; Bohnet and Frey 1999). However, these 
and the other studies cited in this section differ in several important ways from the transfer 
price setting we examine. In contrast to fixed-sum competitive transfer price negotiations, 
most face-to-face bargaining studies involve gains from cooperation similar to the gains in 
the familiar prisoners’ dilemma.? In addition, we are aware of only two prior studies of 
alternative negotiation media in transfer pricing. Arunachalam and Dilla (1995) found that 
face-to-face group interaction facilitated Pareto-superior cooperative solutions in transfer 
pricing, but their experiment required participants to choose among a matrix of discrete 
payoff outcomes rather than to negotiate prices, per se. They did not manipulate relative 
profits to examine fairness pressures between buyers and sellers. Mahenthiran et al. (1993) 
found that computer-assisted negotiation facilitated quicker transfer price agreement relative 
to written (not face-to-face) negotiation, but their study did not involve fairness-based pres- 
sures. Neither of these studies compared participants’ transfer price expectations to nego- 
tiated outcomes, which is our primary goal. 

Given these differences and the setting-specific nature of prior conclusions, we examine 
the effects of perceived fairness on actual transfer price outcomes in the Luft and Libby 
(1997) transfer price setting, using negotiation media from both ends of Bazerman et al.’s 
(2000) social presence continuum. Our third hypothesis sets forth what we expect to find 
if face-to-face negotiation reinforces (and computerized negotiation suppresses) preferences 
for fairness in actual negotiation. 


H3: The manipulation of fairness through a $70 or $50 outside market price will influ- 
ence the difference between the negotiated transfer price and the outside market 
price to a greater extent when negotiations are face to face with unrestricted com- 
munication than when negotiations are restricted to computerized bids, asks, and 
acceptances. 


We also report several supplemental analyses of a more exploratory nature. These 
include (1) a variance test motivated from Bohnet and Frey (1999) to examine the relative 
influences of humanization and communication effects in the face-to-face setting, (2) tests 
of movement from expectations to outcomes, (3) investigation of decisions that occur after 


? One might view retribution more as a manifestation of self-interest than as a preference for fairness. That is, а 
credible retribution threat, if it affects the behavior of a negotiation partner, can increase profits. However, the 
concepts of fairness and retribution are linked to the extent that concerns for fairness influence outcome expec- 
tations, because the threat of retribution arises from violating these expectations. Thus, retribution reinforces 
fairness-based arguments (Luft 1997). 

3 An exception is that Bohnet and Frey (1999) also examined a dictator game, which is fixed-sum by definition. 
However, there is no negotiation, per se, in a dictator game, as one party simply dictates the outcome that the 
other party must accept. 
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repeated negotiation experience, and (4) a supplemental experimental condition to examine 
explicitly the dependence of fairness expectations on the disclosure of relative profits. 


Ш. METHOD AND DESIGN 
Participants and Task 

We recruited 48 M.B.A. student volunteers, 32 of whom participated in the primary 
experiment described below and the remaining 16 of whom participated in a supplemental 
condition to examine the incremental effect of relative profit information, as we describe 
in Section V. 

The primary experiment consisted of four sessions of 90 minutes each, with eight 
participants in each session. Upon arrival, participants drew cards for random assignment 
to one of eight positions, four of which were for sellers (Parts) and four for buyers (As- 
sembly). Instructions informed participants that each of the four Parts managers would 
negotiate independently with each of the four Assembly managers. This required four 
rounds of negotiation in which each participant was paired with a new negotiation partner 
in each round, following the so-called turnpike design. This design ensures that no partic- 
ipant faces the same negotiation partner twice, nor does he or she face any partner who 
has previously faced a former partner. 

We began the experiment by distributing a transfer pricing case patterned as closely as 
possible after the case used by Luft and Libby (1997), including the same contextual 
descriptions (see the Appendix). The case provided common disclosure of cost and value 
information, allowing participants to compare relative profits across the spectrum of possible 
transfer prices. One unavoidable difference between our case and Luft and Libby's is that 
we specified the transaction costs that would apply under the outside market option. In 
practice, the uncertainty associated with transaction costs may be another reason why firms 
use negotiation instead of dictating internal transfer at the outside market price, which 
explains why Luft and Libby (1997, 224) described transaction costs qualitatively but did 
not specify them numerically. However, we had to parameterize these costs so participants 
could use them in the real-cash negotiations to follow. Although the specification of trans- 
action costs is somewhat arbitrary, we chose a $3.00 cost for both Parts and Assembly, 
consistent with an example suggested by Luft and Libby (1997). Thus, the case indicated 
that if the negotiators did not reach agreement, then Parts would get the outside market 
price less $3.00 as revenue, and Assembly would pay the outside market price plus $3.00 
as cost. The $6.00 transaction cost window ($3.00 for each party) provides both parties an 
incentive to trade internally rather than go to the outside market.* 

After reading the case, participants answered the same two questions asked in the Luft 
and Libby (1997) instrument, eliciting (1) the expected transfer price and (2) the expected 
lowest reservation price that Parts would likely be willing to accept. We discuss only the 
results from the first question because we obtain similar treatment effects from the second 
question. After participants answered both questions, we began the negotiation phase that 
extends Luft and Libby (1997). The negotiation followed directly from the case information. 
We repeated this process (i.e., expectation questionnaire followed by negotiation) for four 


* Explicit transaction costs could potentially dampen the fairness effect reported by Luft and Libby (1997), because 
their participants may have been reluctant to rely on the outside market price without knowing its transaction 
cost ramifications. In that case, however, price concessions would simply reflect risk aversion to uncertain in- 
formation, rather than fairness preferences, per se. Accordingly, we disclosed all payoff-relevant parameters, 
including transaction costs. To the extent that we continue to find the fairness effect reported by Luft and Libby 
(1997) in transfer price expectations, this ensures that our results are not driven solely by explicit transaction 
Costs. 
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rounds. The negotiation phase lasted three minutes each round, during which participants 
could propose transfer prices or accept the other party's proposed price. 

At the beginning of the session, we informed participants that they would be paid their 
profit for one part from one of the four rounds, determined randomly. At the end of the 
session, a volunteer participant drew a numbered chip to determine the payment round. 
Payments ranged from $7.00 (a buyer in the high outside-market-price condition whose 
negotiation pair failed to reach agreement and therefore used the out-option) to $52.00 (a 
seller in the same condition who managed to extract nearly all of the available surplus). 
The experiment did not involve deception in any form. 


Experimental Manipulations 

We manipulated two experimental factors. The first, outside price, is the same manip- 
ulation of fairness pressures used in Luft and Libby's (1997) questionnaire study. For each 
negotiation round, the case specified an outside market price of either $70 (favoring Parts) 
or $50 (dividing profits evenly between Parts and Assembly, as a control condition). The 
four negotiation rounds alternated between outside price conditions, counterbalanced across 
sessions to control for order effects (i.e., either $50-$70-$50-S70 or $70-$50-$70-$50). 

The second experimental manipulation is the use of either computerized or face-to-face 
negotiation. In the computerized negotiation condition, participants completed the experi- 
ment in a computer research laboratory. Participants walked in together and knew the 
identity of each round's bargaining partner? However, seats at each station faced the wall 
and were separated by partitions, so there was no face-to-face contact during the experiment. 
Participants negotiated over a computer network, using a tailored version of the experi- 
mental economics trading software developed by Plott (1991). This software consisted of 
a bid-ask book that allowed participants to propose or accept buying or selling prices, with 
no other communication. To maintain independence across pairs, the software allowed 
participants to view only the current bid and asking price for their particular negotiation 
pair each round. 

Participants in the face-to-face condition convened in a seminar classroom configured 
in the same layout as the laboratory used in the computerized version (i.e., Parts seated on 
one side of the room and Assembly on the other). After they read preliminary instructions 
and completed the case-based questionnaire for the first round, we escorted participants to 
private M.B.A. interview rooms in the college's Career Placement Center, with a separate 
room for each negotiating pair. Participants negotiated transfer prices in these rooms, with 
no restrictions on communication. We closed the door of each room during negotiation 
(with the experimenters outside) to ensure the privacy and freedom of communication of 
each negotiating pair. After the first negotiation period, we collected written outcomes and 
distributed the case and questionnaire for the next round. Participants individually wrote 
their expectations for the next case without talking, after which we moved one of each pair 
to a new room for a new round of face-to-face negotiation. This process continued through 
four rounds in total (just as in the computerized version). 


5 Before the first round, the experimenter pointed out the clockwise sequential computer identification number 
assigned to each participant, which all could observe. The ability to identify other participants even in the 
computerized setting maintains realism, because computerized transfer price negotiations in practice are unlikely 
to be anonymous. 

$ The computer software required an additional training phase to familiarize participants with its use. In this training 
phase, participants practiced offering and accepting transfer prices of $5 and $10, amounts unrelated to the (as 
yet undisclosed) actual costs and profits used in the experiment. 
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IV. PRIMARY RESULTS 

Expected Transfer Prices (H1 and H2) 

Table 1 shows descriptive statistics for both expected and actual transfer prices. Table 
2 reports an ANOVA with the expected transfer price from the pre-negotiation questionnaire 
as the dependent variable and the OUTSIDE PRICE ($50 or $70), ROLE (buyer or seller), 
and subsequent negotiation MEDIUM (computerized or face-to-face) as the independent 
factors." For comparability to Luft and Libby (1997), this analysis includes expectations in 
Rounds 1 and 2 only (i.e., the participants’ first experiences under the $50 and $70 outside 
market prices). In Section V, we report a supplemental analysis of decisions in Rounds 
3 and 4. 


7 Tn two instances, a participant indicated an expected transfer price lower than his or her estimate of the minimum 
seller reservation price. This is logically inconsistent, so we deleted these two observations. 


TABLE 1 
Mean Expected and Actual Negotiated Transfer Prices (Standard Deviations in Parentheses) 
Computerized Negotiation Face-to-Face Negotiation 
$50 Outside $70 Outside $50 Outside $70 Outside 
Price Price Price Price 


Rounds Rounds Rounds Rounds Rounds Rounds Rounds Rounds 
land2 3and4 land2 3and4 land2 3and4 1 апа2 3 and4 


Price expectations: 


Buyers (Assembly) $49.38 $49.62 $64.63 $70.14 $49.38 $49.75 $63.83 $66.13 
(L77 (1060 (7.52) (146 (1.19 (071) (634) (3.87) 


Sellers (Parts) 52.25 50.06 69.00 70.25 50.31 51.63 67.50 67.13 

(3.65) (0.18) (1.41) (1.83) (1.83) (2.83) (7.07 (5.08) 

Overall mean 50.81 49.84 6681 70.20 49.84 5069 65.93 66.62 

(3.15) 07) (5.60 (1.61) (1.57) 022) (678) (4.88) 

Mean difference 0.81 —0.16  -3.19 0.20  —0.16 0.60 | —407  —3.8 
from outside 
market price 

Negotiation outcomes: 
Cases in which 50.25 49.46 69.30 69.42 49.56 49.97 65.33 66.75 


agreement was (2.06) (0.95) (1.72) (1.13) (1.05) (0.08) (3.08 (1.26) 
reached 


All cases, using 49.32 49.94 69.16 69.38 4956 49.97 64.94 66.94 
average of final (2.51) (1.34) (1.33) (0.99) (1.05) (0.08) (3.36) (1.12) 
bid and ask іп | 


cases of impasse 

Number of 4 2 3 2 0 0 2 2 
impasses 

Mean difference . —0.68 —0.06 —-0.84 -0.62 —0.44 —0.03 -5.06 -3.06 
from outside 


market price 
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TABLE 2 
Analysis of Variance for Expected Transfer Prices in Rounds 1 and 2 

. Sum of p-value 
Factor df Squares BC. (two-tailed ) 
OUTSIDE PRICE 1 240.64 10.47 «0.01 
ROLE 1 134.31 6.84 0.02 
MEDIUM 1 18.18 0.93 0.35 
OUTSIDE PRICE x ROLE 1 14.92 0.65 0.43 
OUTSIDE PRICE x MEDIUM 1 0.01 0.00 70.50 
ROLE X MEDIUM 1 5.48 0.28 0.50 
OUTSIDE PRICE X ROLE x MEDIUM 1 0.96 0.04 0.50 
Error 26 


* Definition of variables: 
Dependent variable — expected transfer price — outside market price; 
OUTSIDE PRICE - within-subjects binary factor for the two outside market price conditions ($50 or $70); 
ROLE = between-subjects binary factor to differentiate buyer expectations (Assembly) from seller 
expectations (Parts); and ; 
MEDIUM = between-subjects binary factor to differentiate computer network negotiation from face-to- 
face negotiation. 


For transfer price expectations, there are no significant main or interaction effects in- 
volving the MEDIUM factor, so Figure 1 plots the main effects of OUTSIDE PRICE and 
ROLE after collapsing across the computerized and face-to-face negotiation conditions. As 
predicted in H1, Figure 1 shows that participants' expected prices fall farther below the 
outside market price in the $70 condition than in the $50 condition, which the ANOVA in 
Table 2 confirms to be statistically significant (Е = 10.47; one-tailed p < 0.01).* As pre- 
dicted in H2, Figure 1 shows and Table 2 confirms that sellers (Parts) expected systemat- 
ically higher prices than did buyers (Assembly) (F — 6.84; one-tailed p — 0.01). 

The support for H1 and H2 replicates Luft and Libby's (1997) primary findings.’ 
Figure 1 also shows that although sellers expected higher transfer prices than buyers, both 
sellers and buyers exhibit a fairness effect in their expected transfer prices. This is evidenced 
by the downward-sloping lines between the $50 and $70 outside market price conditions 
for both sellers and buyers in Figure 1 and the lack of an interaction between OUTSIDE 
PRICE and ROLE in Table 2 (Е = 0.65; р = 0.43). Sellers expected a transfer price slightly 


8 The ANOVA source tables report two-tailed p-values for all main and interaction effects among the experimental 
factors. However, the narrative reports one-tailed p-values for the subset of these effects for which H1, H2, and 
H3 state directional predictions. | 

? For H1, our treatment difference of $3.96 between the $50 and $70 outside price conditions compares to $6.35 
reported bv Luft and Libby (1997). For.H2, the seller — buyer difference is $2.96 in our study and $4.41 in 
Luft and Libby (1997). Notwithstanding the reasonably consistent treatment effects, there is a systematic differ- 
ence in transfer prices between the two studies, with Luft and Libby (1997) reporting lower transfer prices in 
both the $50 and the $70 outside price conditions. This systematic difference could be partially attributable to 
our specification of numerical transaction costs in addition to any subject pool difference between our M.B.A. 
participants and the executive M.B.A.s that Luft and Libby (1997) used. The more important point, however, is 
that both studies detect a fairness effect between expected transfer prices in the two outside price conditions. 
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FIGURE 1 
Difference between Expected Transfer Price and Outside Market Price 
(Rounds 1 and 2) 
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below the outside market price in the $70 condition, suggesting that fairness pressures in 
this condition offset the natural egocentrism that led sellers to expect a price higher than 
market in the $50 control condition. Buyers expected a much larger price concession in the 
$70 condition, suggesting that their expectations of a fairer price compounded the natural 
egocentrism that led them to expect a price slightly below market even in the $50 condition. 
Thus, as reasoned in Section II, the largest difference between the expected transfer price 
and the outside market price occurred for buyers in the $70 condition. 

Table 2 shows no significant interactions with the negotiation medium for expected 
transfer prices in Rounds 1 and 2, even though participants knew ex ante whether they 
would be negotiating by computer or face-to-face. This result is consistent with Drolet and 
Morris (2000), who also found that alternative negotiation media did not affect anticipated 
negotiation outcomes, albeit in a different setting (conflict resolution). Apparently, negoti- 
ators have difficulty anticipating their sensitivity to different negotiation processes, even 
though their actual negotiations sharply reflect this sensitivity, as we report presently. 


Actual Transfer Prices (H3) | 

Table 3 reports an ANOVA on actual negotiated transfer prices, conducted similarly to 
the Table 2 ANOVA on expected transfer prices, with two exceptions. The first exception 
is that ROLE (buyer or seller) does not enter the model for actual transfer prices, because 
negotiated transfer prices are the product of joint buyer-seller agreement. The second ex- 
ception involves cases in which the negotiating parties were unable to reach agreement 
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TABLE 3 
Analysis of Variance for Actual Transfer Prices Negotiated in Rounds 1 and 2* 


Panel А: Main Effects 


Sum of p-value 
Factor df Squares F (two-tailed) 
OUTSIDE PRICE 1 36.17 8.63 <0.01 
MEDIUM 1 29.21 6.97 0.02 
OUTSIDE PRICE x MEDIUM 1 14.50 3.46 0.08 
Error 19 
Panel B; Main Effects for Each Negotiation Medium 
Effect of OUTSIDE PRICE 1 2.01 0.48 0.50 
when MEDIUM is 
computerized 
Effect of OUTSIDE PRICE 1 61.32 14.64 <0.01 
when MEDIUM is face-to- 
face 


* Definition of variables: 
Dependent variable = actual transfer price — outside market price; 
OUTSIDE PRICE = between-pairs binary factor for the two outside market price conditions ($50 or $70) (this 
factor is between-pairs because pairings change after each round); and 
MEDIUM = between-pairs binary factor to differentiate computer network negotiation from face-to-face 
negotiation. 


within the allotted time. Occasional impasses occur with approximately equal frequency in 
both the $50 and $70 outside price conditions (see Table 1), so these occurrences do not 
appear attributable to fairness pressures.? We adopt the conservative approach of deleting 
all impasse observations in the Table 3 analysis. We obtain the same conclusions at similar 
or stronger statistical significance levels when we repeat the analysis using the final buyer 
bid or the average of the final buyer bid and the final seller ask as substitute measures of 
the transfer price in cases of impasse.!! 

Hypothesis 3 predicts that fairness pressures will exert a greater influence on negotiation 
outcomes when participants engage in face-to-face negotiation than when negotiations are 
computerized. Accordingly, H3 posits an interaction between the outside market price and 
the negotiation medium. Figure 2 plots this interaction, which is in the hypothesized 


19 Transfer pricing experiments by DeJong et al. (1989) and Mahenthiran et al. (1993) found moderate rates of 
impasse even in designs with perfect symmetry between buyer and seller profit functions. Thus, the occasional 
impasses in our study are neither unusual nor necessarily indicative of fairness-based pressures. 

п The final buyer bid (ie., the highest price the buyer was willing to pay) is a reasonable alternative metric in 
cases of impasse because fairness pressures in this setting arise primarily from buyers. 
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FIGURE 2 
Difference between Actual Negotiated Transfer Price and Outside Market Price 
(Rounds 1 and 2) 
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direction. Panel A of Table 3 confirms that the OUTSIDE PRICE х MEDIUM interaction 
is statistically significant (Е = 3.46; one-tailed р = 0.039). 

Given the significant interaction, we cannot interpret the main effect of the outside 
price manipulation without testing its simple effects within each negotiation medium. Panel 
B of Table 3 provides this analysis. The outside price manipulation does not affect the 
(actual negotiated transfer price — outside market price) difference in the computerized 
negotiation condition (F = 0.48; p = 0.50). A follow-up t-test indicates that when partic- 
ipants negotiate via the computer, actual transfer prices in the $70 outside price condition 
do not significantly differ from $70 (t = —0.91; р = 0.41). These findings indicate that 
although participants expected fairer transfer prices in the $70 outside price condition, they 
did not realize these expectations when negotiations were computerized. 

A quite different result emerges under face-to-face negotiation, in which the outside 
price manipulation significantly affects actual negotiated prices (Е = 14.64; р < 0.01). A 
follow-up t-test indicates that when participants negotiate face-to-face, actual transfer prices 
in the S70 outside price condition are significantly lower than $70 (t = —3.72; р < 0.01). 


в McNeil et al. (1996, 137—139) advise extending the usual logic of a one-sided hypothesis test to directional 
tests of single-degree-of-freedom interactions between two factors, as in H3. The OUTSIDE PRICE x MEDIUM 
interaction is also statistically significant at the (.05 level when, instead of deleting the impasse observations, 
we substitute the final bid (Е = 5.21; one-tailed p = 0.02) or the average of the final bid and ask (Н = 7.76; 
one-tailed p « 0.01). 
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Thus, for face-to-face negotiations, both expected and actual transfer prices reflect a fairness 
effect. 

These tests support H3, indicating that different methods of negotiation condition the 
extent to which the preferences for fairness observable in questionnaire-based transfer price 
expectations also materialize in actual transfer prices from cash-compensated negotiations. 


V. SUPPLEMENTAL ANALYSES 
Social Presence, Humanization, and Communication 

То corroborate that our results reflect differing degrees of what Bazerman et al. (2000) 
termed "social presence," a post-experimental questionnaire asked participants to report 
the perceived degree of negotiation conflict on a seven-point Likert scale. There were 
separate questions for the $50 and $70 outside price conditions. Using this conflict measure 
as a dependent variable, we find a significant interaction between the outside market price 
and the negotiation medium (F — 14.16; p « 0.01).? Follow-up analysis of simple effects 
reveals that the $70 outside price significantly increased the degree of perceived conflict 
only when participants negotiated face-to-face. To the extent that social presence heightens 
the perceived conflict arising from the trade-off between fairness concerns and economic 
self-interest, this result corroborates the motivation underlying H3. 

In developing H3, we cited studies indicating that face-to-face negotiation enhances 
social presence through both humanization and expanded communication. We intentionally 
combined both the humanization and communication aspects of face-to-face negotiation in 
order to detect any effect that might exist. The cost of this strategy is limited ability to 
disentangle the influence of humanization from that of communication. We can, however, 
provide one supplemental analysis, motivated from Bohnet and Frey (1999), who found 
that a construct similar to what we term humanization ("personal identification" in their 
study) tends to lower the dispersion of outcomes, because it focuses attention on shared 
social norms. By contrast, enhanced communication increases dispersion, due to the broader 
message space. 

А Levene test comparing face-to-face and computerized negotiation outcomes in the 
$70 outside market price setting reveals significantly greater dispersion in the face-to-face 
condition (Е = 6.66; р = 0.02).^ Following Bohnet and Frey (1999), this finding suggests 
that the enhanced communication in face-to-face negotiations contributed to our results. 
Nevertheless, both communication and humanization effects could occur in our setting, and 
may even interact (i.e., the communication effect could be enhanced by humanization and 
vice versa). We leave more definitive investigation of these possibilities to future research. 


Tying Expectations to Outcomes 

Our primary tests analyzed transfer price expectations (Table 2) and outcomes (Table 
3) separately. We now test price movements, defined as differences between initial expec- 
tations and either final negotiated transfer prices (cases with agreement) or the final bid 
and ask positions of each party (in cases of impasse). This approach retains the entire data 


13 We report only nondirectional (two-tailed) p-values in this section, reflecting its more exploratory nature. 

14 We are grateful to Iris Bohnet for suggesting this supplemental analysis. 

15 The Levene test is an analysis of variance applied to absolute deviations between observations and corresponding 
cell means. We favor it here because it is robust to violations of normality (Levene 1960). 

16 Researchers have found effects of alternative negotiation media even in studies that maintained equivalent com- 
munication opportunities (e.g., Mahenthiran et al. 1993; Drolet and Morris 2000), suggesting that there is more 
to the behavioral effects of different negotiation processes than simply the different communication opportunities 
they provide. 
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set, including the occasional cases of impasse. We construct separate movement measures 
for buyers (Assembly) and sellers (Parts), coding these measures so that positive values 
indicate conciliatory price movements (1.е., increasing values for buyers and decreasing 
values for sellers). 

In a supplemental ANOVA with price movement as the dependent variable and OUT- 
SIDE PRICE, negotiation MEDIUM, and negotiator ROLE (buyer or seller) as independent 
factors, the only significant effect is the three-way interaction among all three factors 
(Е = 5.46; p = 0.03). Follow-up analyses of interaction contrasts and simple effects reveal 
that the two-way OUTSIDE PRICE x ROLE interaction is significant only in the comput- 
erized negotiation setting (F — 7.80; p « 0.01), not in the face-to-face setting (F — 0.36; 
р = 0.55). In turn, in the computerized setting, the simple effect of ROLE is significant 
only in the $70 (unfair) outside price condition (F — 5.83; p — 0.02), not in the $50 control 
condition (Е = 1.47; р = 0.24). 

The interpretation is as follows. Earlier we reported that for computerized negotiations, 
the outside market price manipulation influenced price expectations but not actual negoti- 
ated transfer prices. The analysis of price movements identifies the reason: buyers moved 
farther than sellers in the $70 market price condition. Buyers' final positions in the com- 
puterized negotiation setting were an average of $3.88 above their initial expectations when 
the outside market price was $70, indicating conciliatory movement toward sellers. By 
contrast, sellers’ price movements in this setting were actually anti-conciliatory, increasing 
$0.81 above sellers' initial expectations instead of downward toward buyers' expectations. 
Thus, the dissipation of fairness from expectations to outcomes in the computerized ne- 
gotiation setting reflects buyers' capitulation when sellers had a $70 outside price option. 
Such differences do not occur in the face-to-face setting, indicating that buyers both ex- 
pected and achieved price concessions when the outside market price favored sellers and 
the parties negotiated face-to-face. These results are consistent with the reasoning under- 
lying H3. 


Repeated Negotiation 

To this point our analyses have used the initial transfer price expectations and the 
negotiated price outcomes of Rounds 1 and 2, for comparability with Luft and Libby (1997). 
However, Franciosi et al.’s (1995, 938) argument that fairness reflects "expectations that 
are not sustainable" reveals the importance of examining expectations and outcomes over 
time." 

Rounds 3 and 4 were exact replicates of Rounds 1 and 2, although participants did not 
know this beforehand. We repeated the analyses of transfer price expectations and outcomes 
for Rounds 3 and 4, as discussed below. Figure 3 plots buyer expectations and final price 
outcomes across rounds for the $70 outside market price condition in both the computerized 
and face-to-face negotiation settings.!? 

For transfer price expectations, the analysis of Rounds 3 and 4 detects a significant 
OUTSIDE PRICE X MEDIUM interaction (F = 6.29; p = 0.02), indicating that expected 
transfer prices are no longer similar across the two negotiation settings. This finding con- 
trasts with the similar expectations we observed across the two negotiation environments 
in Rounds 1 and 2 (Table 2). The likely reason for the interaction in Rounds 3 and 4 is 


7 Franciosi et al. (1995) supported their premise bv extending the Kachelmeier et al. (1991) study of fairness to 
additional periods, showing that the fairness effect dampens over time. 

18 Figure 3 plots buyer expectations to minimize clutter and to focus on the expectations of the disadvantaged 
party. Table 1 shows both buyer and seller expectations. 
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FIGURE 3 
Expected and Actual Transfer Prices across Rounds ($70 Outside Market Price Condition) 
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that participants (primarily buyers) in the computerized negotiation setting quickly learn 
not to expect concessions when the outside price is inequitable, given the outcome feedback 
from Rounds 1 and 2 that such concessions did not materialize. The revision in expectations 
is not nearly as dramatic in the face-to-face condition, likely because outcome feedback in 
this setting reinforces previous expectations of price concessions below the $70 outside 
price. Thus, results for expectations support the Franciosi et al. (1995) assertion that ex- 
pectations of fairness are short-lived, but only when the negotiation setting suppresses rather 
than reinforces such expectations. 

For negotiated transfer price outcomes, Rounds 3 and 4 yield results similar to those 
for Rounds 1 and 2. There continues to be an OUTSIDE PRICE х MEDIUM interaction 
(F — 18.88; p « 0.01), indicating that the difference between the transfer price and the 
outside price is influenced by the outside price ($50 vs. $70) only when the parties negotiate 
face-to-face (F — 41.55; p « 0.01), but not when negotiations are computerized (F — 0.01; 
р > 0.50). In the face-to-face condition, Figure 3 suggests some movement toward the $70 
outside market price from the first experience with this price (mean = $65.33) to the second 
experience (mean = $66.75), but the statistical significance of this movement over time is 
marginal (t — 1.60; two-tailed p — 0.14). The $66.75 average negotiated price under face- 
to-face negotiation in Rounds 3 and 4 is nearly identical to the $67.00 that Parts could 
obtain from the outside market after subtracting its $3.00 transaction cost penalty. Thus, in 
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the final rounds, fairness manifests in face-to-face negotiation as the willingness of Parts 
to concede the entire transaction cost surplus (ie., the firm's $6.00 cost savings from 
transacting internally) to Assembly. In Rounds 1 and 2, Parts is willing to concede even 
more than this. Across all rounds, the fairness effect in both expectations and outcomes 
remains significant in the face-to-face condition. 


Relative Profit Information 

Our discussion has implicitly assumed that fairness-based pressures arise from disclo- 
sures that enable the buyer and seller to make relative profit comparisons. Luft (1997) 
stresses this point in explaining why fairness is important to accounting. However, neither 
Luft and Libby (1997) nor the analyses to this point explicitly vary relative profit infor- 
mation, leaving the door open for alternative explanations. It is possible, for instance, that 
participants are simply reacting to the absolute magnitude of their cash profits, irrespective 
of relative profit comparisons with others. 

To provide direct evidence of tbe incremental role of accounting disclosures, we with- 
held relative profit information in a supplemental experimental condition with 16 additional 
M.B.A. participants. Case information in this supplemental condition enabled participants 
to calculate their own profits, but not the profits for the other negotiating party. We con- 
ducted this supplemental condition in the computerized negotiation setting only, because 
the unrestricted communication allowed in the face-to-face setting would have made it 
impossible to ensure against disclosure of relative profits.!? 

We analyze the effect of relative profit information on both price expectations and 
outcomes. For expectations, an ANOVA detects an interaction between relative profit dis- 
closure and the outside market price manipulation (Е = 5.28; р = 0.03)? Follow-up 
analysis of simple effects reveals that the outside market price manipulation affects the 
(expected — outside) price difference only when relative profit information is provided 
(Е = 9.07; p < 0.01), not when it is withheld (Е = 0.08; р > 0.50). This finding corrobor- 
ates that the fairness effect in expectations does indeed result from the explicit disclosure 
of relative profit information. For actual transfer prices, by contrast, there is no similar 
interaction between the outside price manipulation and the disclosure of relative profits (F 
= 0.22; p > 0.50). The absence of an interaction for actual price outcomes is not surprising, 
given that we conducted this test in the computerized negotiation setting, in which a fairness 
effect did not emerge in actual prices even when relative profit information was provided 
(Table 3). Of course, it would be interesting to contemplate the effect of relative profit 
information in the face-to-face setting, where we observed a fairness effect in both expec- 
tations and outcomes. As noted above, however, even if we withheld relative profit infor- 
mation from the case in this setting, participants might well volunteer this information as 
part of their negotiation strategies.?! 

We also examine the effect of relative profit information on the dispersion of price 
expectations. Returning to the notions of egocentrism and motivated reasoning, it is likely 





19 This is a case in which the control of a computerized setting with no other communication allowed is the only 
way to rigorously manipulate a construct of theoretical interest. Nevertheless, for initial transfer price expecta- 
tions, the restriction of this supplemental test to the computerized setting should not be a limiting factor, because 
initial expectations did not vary between the computerized and face-to-face environments (see Table 2). 

2 The ANOVA also supports the egocentrism effect of different expectations between buyers and sellers, as 
predicted in H2 (Е = 7.53; p = 0.01). There is no interaction between role and relative profit information 
(F = 0.49; р = 0.49), indicating that sellers expect systematically higher transfer prices than do buyers across 
both information conditions. 

?! [n this case, relative profit disclosures could serve as independent verification of assertions made in negotiation, 
а potentially interesting aside that we leave for future research. 
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that relative profit "information increases the number of plausible definitions of fair 
exchange that can be rationalized" (Luft 1997, 210). This reasoning suggests greater dis- 
persion in expected transfer prices when relative profit information is available and the 
outside market price is шедийаЫе.?? Consistent with this reasoning, a Levene test for 
dispersion indicates that the disclosure of relative profit information significantly increases 
the variability of buyers' price expectations in the $70 outside price condition (p — 0.03). 
Thus, we support Luft's (1997) assertion that relative profit information can fuel disagree- 
ment when it reveals inequity. 


VI. CONCLUSIONS AND FUTURE DIRECTIONS 

Parties to transfer price negotiation may say they expect fairness-based price conces- 
sions that moderate an inequitable outside market price (Luft and Libby 1997), but are they 
willing to act on these expectations? Our experimental study finds that the answer to this 
question depends on how parties negotiate transfer prices. When participants negotiate over 
a computer network restricted to bids, asks, and acceptances, the fairness effect in ques- 
tionnaire-elicited expected transfer prices does not materialize in actual price negotiations. 
Conversely, when participants engage in face-to-face negotiations with unrestricted com- 
munication, both expected and actual transfer prices reflect fairness-based price concessions 
when the outside market price favors one of the parties. The likely reason why fairness 
effects differ across negotiation media is that face-to-face contact affords a more humanized 
negotiation and provides opportunities for persuasive communication, making it more dif- 
' ficult for the advantaged party to exercise the full economic bargaining power of an outside 
market price option. By contrast, computerized negotiation with no communication other 
than price proposals focuses participants' attention on their monetary profits, dampening 
any countervailing preferences for fairness. 

Our computerized negotiation setting is extreme, because in practice, even computer- 
ized negotiations likely involve some face-to-face contact and do not restrict communication 
to bids, asks, and acceptances. Nevertheless, many field settings lie between the extremes 
of highly restricted computer negotiation and completely unrestricted face-to-face negoti- 
ation. For example, although email allows richer communication than merely the price 
proposals and acceptances of our computerized setting, it also avoids the humanization of 
face-to-face contact, thereby weakening inhibitions against socially undesirable behavior 
(Maruca 2000; Bazerman et al. 2000). Future research could attempt to differentiate the 
humanization and communication effects of alternative negotiation processes in accounting 
settings. 

One implication of our findings is that firms can influence the extent to which an outside 
market price determines a negotiated internal transfer price by changing the means of 
negotiation. If the firm wants to align its internal transactions with the outside market, then 
impersonal negotiation mechanisms closer to our computerized setting can reduce the in- 
fluence of nonmarket organizational frictions such as preferences for interdivisional fairness. 
Of course, at the extreme, the firm could simply impose the outside market price as the 
internal transfer price. Presumably, one reason many firms use negotiated instead of im- 
posed transfer prices is that the firm benefits from self-determined internal operations, 
influenced but not constrained by outside market forces (Williamson 1975; Eccles 1985). 


2 Relative profit information can increase bargaining costs if it exposes inequity (Camerer and Loewenstein 1993; 
Smith 1994). Conversely, in settings without such inequity, common information can reduce bargaining costs. 
See Haka et al. (2000) for a more complete discussion. 
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Moreover, in a multiperiod world, changing outside forces can lead to dysfunctional retri- 
bution behavior unless divisions learn to cooperate (Ravenscroft et al. 1993; Luft 1997). 
An important extension beyond both this study and the related research by Luft and Libby 
(1997) would be to examine explicitly the influence of multiperiod retribution opportunities 
in accounting-based negotiations. 

We close by noting the broader implications of our study for experimental research in 
accounting. Researchers from the experimental economics tradition often advise abstract, 
tightlv controlled experiments similar to our computerized negotiations (e.g., Friedman and 
Sunder 1994). Conversely, researchers from the cognitive-behavioral tradition often advise 
context-rich experiments that capture the natural environment, similar to our face-to-face 
negotiations (e.g., Gibbins and Jamal 1993). This study reinforces comments recently ad- 
vanced by Camerer (1997) and Haynes and Kachelmeier (1998) that there are testable 
empirical questions underlying these contrasting calls for control vs. realism, with impli- 
cations for both theory and practice. Varying the means of negotiation enabled us to more 
subtly probe the influence of fairness pressures on transfer prices than if we had simply 
followed the experimental economics or social psychology paradigms. We encourage sim- 
ilar explorations in future research, exploiting the comparative advantage of the accounting 
literature in integrating both economic and psychological insights. 


APPENDIX 
CASE INFORMATION 


INFORMATION FOR ASSEMBLY MANAGER OF XYZ COMPANY 


[This case version is for participants assigned to ASSEMBLY. We modified the role wording 
appropriately for participants assigned io PARTS.] 


Assume you are the manager of the ASSEMBLY division of XYZ Company. XYZ has two 
divisions: 
(1) PARTS, which manufactures parts for use by ASSEMBLY and also for sale to 
outside customers, and 
(2 ASSEMBLY, which buys parts from the PARTS division and from outside sup- 
pliers, and assembles them into final products for sale to outside customers. · 


You can buy parts either from XYZ's PARTS division or from outside suppliers. How- 
ever, it is more convenient for you both if you trade with each other rather than with 
outsiders, and your relationship Баз been reasonably good in the past. 

The transfer price that you pay when you buy from PARTS is negotiated by the two 
divisions, who can choose whatever transfer price is satisfactory to both of them. Both of 
you are free to consider whatever factors seem appropriate to you in setting the price. 

Suppose that you and the manager of the PARTS division are negotiating the transfer 
price of a part for the next year. If you and PARTS can't agree on a price, then you can 
always buy these parts from outside suppliers and PARTS can sell them to outside custom- 
ers. You will each lose a little when you trade with outsiders, however. PARTS has addi- 
tional marketing costs (collection expenses, advertising, etc.) when it deals with outsiders 
that is doesn't have when it sells to ASSEMBLY, and ASSEMBLY has additional pur- 
chasing costs (quality testing, purchasing department costs, etc.) when it deals with outsid- 
ers that it doesn't have when it buys from PARTS. 
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[In the supplemental condition with relative profit information withheld, we disclosed only 
the amounts relevant to the participant's assigned role.] 


You already know that the PARTS division's production cost per unit is $20.00 and 
that ASSEMBLY’s final profit is $80.00 less the price paid for the part. Thus, once you 
and the manager of PARTS decide on the transfer price, you both know how much you 
will make on this trade, as follows: 


PARTS: TRANSFER PRICE — $20.00 cost = PARTS DIVISION PROFIT 
ASSEMBLY (YOU): $80.00 — TRANSFER PRICE = YOUR FINAL PROFIT 


The table below shows your total profits per unit from the internal trade at selected 
transfer prices, along with the PARTS division's profits. 


Kc Рю | 90 || 650 | 688 [940 || $93 | 550 | 688 | ea | es | 
asme Тао [о [sis [on [es so sw [so se sm o 
| ASSEMBLY profit | $60 | $50 | $45 | $40 | $35 | $30 | $25 | $20 | sis | $10 | 50 | 


Outside Market Price 

Suppose the current market price for these parts—what you will pay if you buy them 
from outsiders, and what PARTS will get if they sell to outsiders—is $70.00. However, as 
noted above, PARTS would have additional marketing costs and ASSEMBLY would have 
additional purchasing costs if an internal transfer price agreement cannot be reached. Sup- 
pose these additional costs are $3.00 for each division. In this case, if you can't agree to 
trade with each other, and you both trade with outsiders instead, then your profits will be 
as follows: 


PARTS: $70.00 market price — $3.00 marketing costs — $20.00 cost 
= $47.00 PARTS DIVISION PROFIT 










ASSEMBLY (YOU): $80.00 — $70.00 market price — $3.00 purchasing costs 
= $7.00 PROFIT FOR YOU 


[The other market price condition substituted $50 as the current market price, with cor- 
responding changes in the profit calculations.] 


Your Compensation 

You can think of this negotiation as involving the transfer price between divisions for 
thousands of parts. However, your compensation for this experiment is based on your 
PROFIT PER UNIT. 

When we conduct the actual computerized [we deleted the word "computerized" in the 
face-to-face condition] negotiation for this case, you will be paid your profit per unit in 
cash if this case is randomly selected from the four we will conduct. To sum, if this case 
is selected for payment at the end of the session (a 25 percent chance), your payment will 
be determined as follows: 


If you agree upon a transfer price before the negotiation period expires, 
then you get paid $80.00 — the transfer price, and the PARTS manager with 
whom you are paired would be paid the transfer price — $20.00. 
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If you до not agree upon a transfer price before the negotiation period 
expires, then you get paid $80.00 — $70.00 default market price — $3.00 ad- 
ditional cost — $7.00, and the PARTS manager with whom you are paired 
would be paid $70.00 default market price — $3.00 additional costs — $20.00 
parts cost — $47.00. 


SUMMARY 

The exact transfer price is important to both of you, because it has a significant effect 
on your divisional profit. Your division (ASSEMBLY) and PARTS are about the same size 
in terms of invested capital and divisional profit, and the price of the parts is equally 
important to both of you. 

Think about the level of profit you would like to make and the level of profit you can 
get the PARTS manager to accept, given the outside market opportunities and your rela- 
tionship within the firm. This should give you some idea of what price to aim at in nego- 
tiating with the PARTS manager. 

Please answer these two questions, after which we will be ready to conduct the com- 
puterized negotiation [we deleted the word "computerized" in the face-to-face condition]: 


What would you expect the final negotiated transfer price to be? $ 
What is the lowest transfer price you think PARTS would accept in this case? $ 
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I. INTRODUCTION 

his paper examines firms' unaudited voluntary disclosures such as management earn- 
| ings forecasts. Firms may disclose good news to reduce their cost of capital and bad 
news to reduce both competition in their product market and exposure to litigation 
damages. By analyzing these opposing informational motives for disclosures, we provide 
greater insight into firms' disclosure decisions. The AICPA Special Committee on Financial 
Reporting (AICPA 1994, Chapters 4 and 5) has also emphasized the need for further re- 

search on the determinants and consequences of voluntary disclosures. 

While the impact of a firm's voluntary disclosures depends critically on their credibility, 
there is little analytical accounting literature on the determinants of the credibility of unau- 
dited disclosures, with the exception of Newman and Sansing (1993) and Gigler (1994). 
Disclosure models typically assume that voluntary disclosures must be truthful (Grossman 
1981; Milgrom 1981; Verrecchia 1983; Dye 1985; Wagenhofer 1990; Feltham and Xie 
1992), and hence, these models do not address the mechanisms that make voluntary dis- 
closures credible. 

In contrast to most analytical disclosure literature, empirical research on shareholder 
litigation concludes that firms sometimes fail to make complete and honest disclosures 
(Skinner 1994; Francis et al. 1994; Baginski et al. 2002). These studies also suggest that 
the threat of shareholder litigation affects the nature and extent of firms' voluntary disclo- 
sures. Despite this growing empirical interest in the effects of shareholder litigation on the 
quality of firms' voluntary disclosures, only Trueman (1997) models the relation between 
shareholder litigation and voluntary disclosures, and his model assumes that any disclosures 
must be truthful.! To address this gap in the literature, we examine how shareholder liti- 
gation affects the credibility of disclosures that need not be truthful. We also compare the 
ability of product market competition and shareholder litigation to complement the capital 
market in disciplining firms' voluntary disclosures. 

- Neither the capital markets пог the product markets, acting in isolation, can induce 
managers to provide truthful disclosures in a single-period environment. A firm would make 
the most favorable disclosure if only the capital market used the disclosure, and would 
make the least favorable disclosure if only the product market used the disclosure. However, 
we show that when both capital and product markets use a firm’s disclosures, these offset- 
ting informational demands can induce the firm’s manager to issue truthful disclosures 
under some circumstances. - 

We begin with a benchmark setting in which shareholders cannot sue the firm. Ап 
incumbent firm makes a voluntary disclosure about its future prospects to both the capital 
and product markets. If the disclosure is credible and favorable, then the capital market 
provides the firm with equity capital at a lower cost. However, a favorable disclosure also 
increases the probability that a rival firm will enter the incumbent's product market, im- 
posing a proprietary cost on the incumbent. In contrast, issuing a credible adverse disclosure 
increases the firm's cost of capital, but decreases the firm's expected proprietary loss by 
discouraging the rival firm's entry. We demonstrate that if a favorable disclosure would 
increase the incumbent's proprietary cost sufficiently, the mutual discipline created by the 
trade-off between reducing the cost of capital versus discouraging the rival from entering 
can induce the firm to report truthfully. On the other hand, when the capital market con- 
sequences of disclosures outweigh the product market effects, favorable disclosures are 
more common and less credible. 


! Tn further contrast to Trueman (1997), market prices and litigation damages are endogenous in our model. 
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We extend in several ways Gigler's (1994) “mutual discipline" result, whereby oppos- 
ing informational demands of product and capital markets lead the firm to disclose truth- 
fully. First, we show more precisely how equilibrium disclosures vary as a function of the 
firm's economic environment. That is, we describe how the firm's disclosures vary with the 
magnitude of the proprietary costs of disclosure, the amount of capital the incumbent firm 
must raise, the rival's cost to enter the incumbent's market, and the magnitude of the 
incumbent's outcomes. Second, our more stylized model permits us to predict when the 
firm will overreport versus underreport the realized outcome. Finally, we examine the ef- 
fectiveness of shareholder litigation as an alternative to product market competition in 
complementing capital markets in disciplining firms' disclosures. 

Our analysis of firms' disclosure behavior in the no-litigation regime yields two inter- 
esting insights. First, when the firm's favorable prospects are large enough, the firm makes 
more informative disclosures as its proprietary costs increase, in contrast to earlier studies 
suggesting that proprietary costs discourage disclosures (e.g., Verrecchia 1983). In contrast, 
when the firm's favorable prospects are not as large, the firm makes false adverse disclosures 
to avoid sufficiently large proprietary costs. In this way, we highlight how the interaction 
of the magnitudes of proprietary costs and the firm's outcomes can produce both truthful 
and false disclosures. | 

The second insight is that a greater potential proprietary cost of disclosure can actually 
benefit an incumbent firm. Increasing the proprietary cost can produce both costs and 
benefits for the firm. By reducing the firm's net outcome, a greater proprietary cost increases 
the firm's expected cost of capital, as measured by the expected fraction of the firm that 
investors demand in return for their investment in the firm. However, a greater proprietary 
cost can also benefit the firm by reducing its expected proprietary cost. With a greater 
proprietary cost, the rival may enter the firm's product market only when the firm makes 
а credible favorable disclosure versus always entering after observing the incumbent's un- 
informative disclosure that results from a smaller proprietary cost. The shareholders' welfare 
will increase because the reduced likelihood of the rival’s entry decreases the expected 
proprietary cost by an amount that exceeds the expected increase in capital market costs. 

The second part of our paper identifies two ways in which shareholder litigation en- 
hances the credibility of firms' voluntary disclosures by complementing other disclosure- 
disciplining mechanisms. First, litigation expands the circumstances (1.е., the range of pro- 
prietary costs) under which the firm voluntarily makes truthful adverse disclosurés. Second, 
when the firm discloses truthfully with some probability less than 1, the threat of litigation 
increases that probability. | | 

However, shareholder litigation does not always effectively complement other 
disclosure-disciplining mechanisms. When proprietary costs are very large, shareholder lit- 
igation will be redundant because the firm already discloses truthfully, and when proprietary 
costs are very small, shareholder litigation will be insufficient to induce truthful disclosures. 
Likewise, when the rival firm's entry cost is very small the rival will always enter, and 
when the entry cost is very large the rival will never enter, regardless of the incumbent’s 
disclosure. In these circumstances, shareholder litigation may have no incremental effect 
on the credibility of the firm's disclosures. 

Further, shareholder litigation is less effective in certain ways than product market 
competition in complementing capital market effects to generate truthful disclosures. Spe- 
cifically, even without shareholder litigation, the product market effects of disclosures can 
complement the capital market and induce the manager to issue only truthful disclosures 
under certain circumstances. This result follows because the incumbent's truthful disclosure 
never reduces the rival firm's incentive to enter, and hence, never reduces the ability of 
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product market competition to complement capital market effects. In contrast, without prod- 
uct market competition, shareholder litigation cannot complement capital market effects to 
produce truthful reporting. If the firm always disclosed truthfully, then shareholders would 
have no incentive to sue. Anticipating this response, the firm would have incentive to 
overreport to reduce its cost of capital, preventing a truthful disclosure equilibrium. 

Although product market competition can sometimes be more effective than shareholder 
litigation as a complement to capital market influences in disciplining the firm's disclosures, 
in other circumstances, product market competition can actually inhibit truthful disclosures. 
For example, when proprietary costs are sufficiently great relative to the capital market 
benefits of favorable disclosures, the firm may voluntarily understate its actual outcome to 
discourage the rival from entering. Further, when operating in isolation, either the capital 
market or the product market would inhibit truthful disclosures. In contrast, the prospect 
of shareholder litigation never prompts the firm to misreport. 

Our analysis relates to several streams of recent empirical research. For example, we 
establish when mutual discipline makes disclosures credible, consistent with Botosan (1997) 
and Sengupta (1998) who demonstrate that greater levels or quality of disclosures can 
reduce the firm's cost of equity and debt, respectively. We also show that mutual discipline 
requires that the proprietary costs of a favorable disclosure be sufficiently large to offset 
the capital market costs of an adverse disclosure. Consistent with our results, Clarkson et 
al. (1994) find that firms are more likely to make adverse disclosures when they face greater 
proprietary costs from competitive entry. Similarly, Shin (2001) provides empirical evidence 
that product market competition can discourage firms' favorable disclosures. . 

Skinner (1994) and Kasznik and Lev (1995) investigate how shareholder litigation 
influences voluntary disclosures and conclude that the threat of such litigation explains why 
some firms voluntarily disclose bad news. However, it remains unclear why other firms 
with bad news choose not to make voluntary adverse disclosures. For instance, Francis et 
al. (1994) find that only 15 percent of their sample of “at risk" firms voluntarily disclose 
bad news, suggesting that factors besides litigation influence firms' adverse disclosure de- 
cisions. Our analysis offers an explanation for these mixed findings because we show how 
capital and product market considerations, together with shareholder litigation, can induce 
some firms to make voluntary adverse disclosures while other firms, faced with higher 
capital costs and lower proprietary costs, do not. 

Our results also have empirical implications for the relation between alternative legal 
liability regimes and firms' disclosure decisions. An implication of our analysis is that more 
stringent legal liability in the form of greater litigation damages leads firms to issue 
more adverse disclosures. Consistent with this result, Baginski et al. (2002) find that more 
stringent legal liability for disclosures leads U.S. firms to provide a higher incidence of 
unfavorable earnings forecasts than do Canadian firms, which face a less stringent liability 
regime. 

Further, our analysis suggests that more stringent legal liability can enhance.sharehold- 
ers’ welfare by making their firms’ disclosures more credible under specific circumstances. 
Ali and Kallapur (2001) examine the security price consequences of the Private Securities 
Litigation Reform Act of 1995, which reduced firms' legal liability by restricting private 
litigants' ability to sue for investment losses from securities fraud. Consistent with our 
finding that legal liability and shareholder wealth can be positively associated, they conclude 
that the reduction in legal liability stemming from the Act decreased shareholder wealth. 
The empirical evidence is mixed, however, because Johnson et al. (2000) examine the same 
legislation and conclude that the Act (which reduced legal liability) increased shareholder 
wealth. 
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This paper also predicts that, under certain conditions, firms raising more capital will 
issue more false favorable disclosures. This prediction is consistent with Korajczyk et al.’s 
(1991) empirical findings that disclosures preceding an equity issue are more likely to 
contain favorable information, but is seemingly inconsistent with Frankel et al.’s (1995) 
evidence that management forecasts are unbiased when issued in conjunction with the firm 
raising capital. A potential explanation for the discrepancy between our prediction and 
Frankel et al's (1995) results is that our prediction is contingent on the magnitude of 
proprietary costs, a factor that their study does not control. Our analysis also predicts that 
as the firm’s good news becomes even more favorable, the firm will issue more false 
favorable disclosures. While Korajczyk et al. (1991) do not test this prediction directly, 
they do find that information releases preceding an equity issue contain “unusually good 
news.” 

The notion that the simultaneous presence of multiple parties with opposing informa- 
tional demands can provide a balancing influence on a firm’s disclosure decisions has been 
studied in other contexts. For instance, Gertner et al. (1988) examine a firm’s choice of its 
capital structure to signal its private information to a competing firm. Farrell and Gibbons 
(1989) also study the relative credibility of disclosures with multiple audiences when one 
disclosure is potentially private. However, neither of these models examines the effective- - 
ness of shareholder litigation as an alternative disclosure-disciplining mechanism. : 

As a benchmark setting, Section II analyzes the basic model consisting of capital and 
product market uses of a firm's disclosures in the absence of shareholder litigation. Section 
III examines the effect of shareholder litigation on the firm's disclosure behavior. Section 
IV concludes the paper. Appendix A explains how we derive the pricing equation and 
litigation damages in the environment with litigation. АП proofs appear in Appendix B. 


П. DISCLOSURE WITHOUT LITIGATION 
Model 

Consider a single-period setting in which a firm's first-generation shareholders must 
raise capital, К, by selling a fraction of their shares to second-generation shareholders. АП 
players are risk neutral. The firm's manager privately observes a perfect signal about the 
outcome (terminal dividend), Х € {x,,x,}, where 0 < x, < x,? For expositional conve- 

- шепсе, we assume that the two outcomes are equally likely, and that К < x,. We refer to 
x, as an adverse outcome and to x, as a favorable outcome. Likewise, the firm is a low 
type when x, occurs and a high type when x, occurs. 
After realizing the outcome, the manager makes a disclosure 4, indicating that x, 
occurred, for i — 1,2. Consistent with the previous literature on disclosures (e.g., Verecchia 
1983; Dye 1985; Gigler 1994), the manager chooses a disclosure to maximize the expected 
welfare of the first-generation shareholders. We assume that shareholders' responsibility for 
losses is limited to their investment in the firm (limited liability). Finally, in this section 
we assume. that shareholders cannot sue for false disclosures. 
Both the capital market and the product market (a rival firm) observe the firm’s disclo- 

sure. Based on the firm's disclosure, investors price the firm at P, = Р(&,), updating their 
priors about the firm’s terminal dividend. The rival firm likewise uses the incumbent’s 
disclosure to update its beliefs before deciding whether to enter the incumbent’s product 


? Although we describe the manager as directly observing a perfect signal about the outcome, the manager’s private 
information could also reflect any event that affects her estimate of the value of the firm. Examples of such 
events include an ongoing merger negotiation, development of a new product or process, obtaining a new order, 
geological determination of underground resources, and a private contract of strategic significance such as a joint 
venture. 
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market. If the rival enters the incumbent's product market, then the rival incurs a cost, КЁ, 
and receives the same outcome as the incumbent. Therefore, the rival will enter if and only 
if E[X|%,] > k®. The increased competition from the rival's entry produces a proprietary 
loss of L for the incumbent firm? To avoid uninteresting complications from prospective 
bankruptcy of the incumbent, we assume that L < x}. 

After the firm discloses &, investors supply capital of К to the first-generation share- 
holders in return for a fractional ownership o, = o($;) in the firm. Capital market compe- 
tition ensures that К = o,P,, indicating that investors’ expected returns equal their investment. 
The first-generation shareholders commit to hold their remaining shares until the end of 
the period. Figure 1 illustrates the timeline of events. 


Analysis without Litigation 

In a pooling equilibrium, the market prices all firms identically, independent of their 
disclosures, і.е., the market “‘pools” all firms together. In contrast, in a separating equilib- 
rium, the market prices firms differentially based on their disclosures, i.e., the disclosures 
"separate" the different types of firms. Although a pooling equilibrium could involve any 
disclosure or nondisclosure made by both high- and low-type firms, we assume for ease of 
exposition that both firm types report $, in a pooling equilibrium.* 

Let the firm's disclosure strategy be a probability density function, pj, indicating that 
after realizing outcome x, the firm discloses $, with probability рр. Similarly, let p, = р) 
be the probability that the rival enters after the incumbent discloses %,. In equilibrium, the 
firm's disclosure strategy (py) maximizes the expected payoff to the first-generation share- 
holders, К + (1 — oj)[x, — pL]. In the firm's expected payoff, К is the capital new investors 
provide, and (1 — o,)[x, — L] indicates that first-generation shareholders retain the fraction 
(1 — a,) of the expected net payoff, which equals the outcome x, reduced by the expected 


3 For simplicity we describe L as a fixed parameter, but none of our analysis would change if the proprietary loss, 
Г, were stochastic and drawn from a support of (0,x,), provided the realized value of the proprietary loss, L, 
were publicly observable before the firm made its disclosure decision. 

* Because all parties know that the manager always observes the firm's outcome (€), nondisclosure is another 
possible report that the firm could make in a pooling equilibrium without litigation. In such an environment, 
nondisclosure and a pooling equilibritum produce the same posterior beliefs about the firm's outcome because 
investors have no basis for updating their beliefs in either case. 








FIGURE 1 
Timeline 1: Voluntary Disclosure without Shareholder Litigation 
t = 0 t = 1 $ = 2 
1 1 1 
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The manager must misreporting. 
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firm at price P;. payoff. 
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proprietary cost, L. АП players (the incumbent firm, investors, and the rival) anticipate 
that other players will act to maximize their own expected net payoffs, given their infor- 
mation sets. That is, each player anticipates sequentially rational strategies of other players, 
as determined by their consistent, Bayesian-updated beliefs. 

The form of the disclosure equilibrium will depend on the firm's trade-off between the 
capital and product market effects of its disclosure. In a separating equilibrium, a favorable 
disclosure ($5) reduces the firm's cost of capital (smaller a,), but also increases the expected 
proprietary cost from the rival's entry. In contrast, an adverse disclosure (&) discourages 
entry by the rival but increases the cost of capital (larger оц). In a separating equilibrium, 
these two countervailing effects create a mutual discipline that makes the disclosures cred- 
ible even without the threat of an audit, SEC investigation, or shareholder litigation. As 
shown below, in such a separating equilibrium, if the incumbent issues an unfavorable 
disclosure, then the rival does not enter and investors price the firm at P, — x,. Conversely, 
if the incumbent issues a favorable disclosure, then the rival does enter and investors price 
the firm at P, = x, — L. Investors demand a fraction of the firm that equates their return 
to the amount of capital, К, that they provide, which yields К = aP, and in a separating 
equilibrium, К = a,x, = a,(x, — L). The mutual discipline necessary for a separating 
equilibrium also requires that the rival’s entry decision depend on the firm's disclosure. 
That is, the rival’s cost to enter, КВ, must be neither so small that the rival always enters 
nor so large that the rival never enters. 

The following analysis considers mixed-strategy equilibria only when no pure-strategy 
equilibrium exists. Proposition 1 predicts how the firm's disclosure behavior will vary with 
the economic environment as characterized by the parameters L, К“, and x, for circum- 
stances most conducive to credible disclosures. We focus initially on these combinations 
of parameter values because they reflect the richest interaction of capital market and product 
market influences on the firm's disclosures. Corollary 1 then completes the characterization 
for the remaining parameter values. 


Proposition 1 (No Shareholder Litigation): When the rival’s cost to enter falls in an - 
intermediate range (k* € [x, (x, + x,)/2)) and the incumbent's favorable outcome is 
sufficiently large (x, = x*):° 


(а) There exists a threshold, L*, such that for all proprietary costs, L Є [L*, xj), the 
firm will always report truthfully (i.e., disclose $, after realizing x, and $, after 
realizing Х,);5 

(b) For proprietary costs less than or equal to a second threshold, L**, where L** 
« L*, only a pooling equilibrium will occur in which the firm will always disclose 
$5; and 

(c) For all intermediate proprietary costs, L € (L**, L*), no pure-strategy disclosure 
equilibrium exists. However, a partial separating equilibrium will exist in which the 
firm will report truthfully after realizing x,, but will mix reports of Я, and &, after 
realizing x. 


In all three cases, the rival will enter only when the incumbent firm discloses £;. 


5 The threshold is x¥ = (x2/k) + x; e.g., fork = 0.5x,, x¥ = 3x,. 

6 For certain off-equilibrium beliefs, a pooling equilibrium could also exist in the setting specified in Proposition 
Қа). However, common reasonableness checks on off-equilibrium beliefs such as the Cho and Kreps’ (1987) 
intuitive criterion eliminate such a pooling equilibrium. Likewise, using a criterion that focuses on the more 
informative equilibrium would also eliminate the pooling equilibrium as being less informative than the truthful 
reporting equilibrium. 
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Although previous research suggested that potential proprietary costs discourage com- 
plete and truthful disclosures (e.g., Verrecchia 1983), Proposition 1 demonstrates that dis- 
closures can become more complete and truthful as the proprietary cost (L) increases." With 
X, = x¥, when the proprietary cost is sufficiently small (i.e., for L = L**), the incumbent's 
disclosures have no credibility in the resulting pooling equilibrium (see Region А of Figure 
2). As the proprietary cost increases (1.е., for L Е (L**, L*)), firms make partially credible 
disclosures (Region B of Figure 2). Over this interval, adverse disclosures (%,) are fully 
credible, but favorable disclosures (%,) are only partially credible. Finally, for large propri- 
etary costs (i.e., for Г, Е [L*, x,)), all disclosures are fully credible (Region C of Figure 
2). As tbe proprietary cost increases, the incumbent's incentives to report adverse infor- 
mation to discourage the rival's entry (i.e., the product market effects of disclosure) increase 
relative to the incumbent's incentives to report favorable information to reduce the cost of 


? Although the underlying intuition for voluntary disclosures in our analysis is similar to the rationale in the 
signaling literature, where a firm uses a costly signal to communicate its type, important distinctions also arise. 
First, in the signaling literature, the informed party makes a decision imposing the cost of the signal on itself, 
whereas in our model the uninformed party (the rival firm) makes a decision that imposes a cost on the informed ` 
party (the incumbent firm). Second, multiple users responding to the firm's disclosure in our setting can render 
the costs and benefits imposed on the firm stochastic, whereas the self-imposed cost of signaling is deterministic 
in most signaling models. 


FIGURE 2 
Disclosure Equilibria without Shareholder Litigation? 
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* Figure 2 assumes that x, = k* < (x1 + x2)/2. For other values of k*, a pooling equilibrium exists. 
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raising new capital (1.е., the capital market effects). When proprietary costs become suff- 
ciently large, the mutual discipline created by the combination of product market and capital 
market effects gives the firm sufficient incentive to disclose completely and truthfully. In 
contrast, when proprietary costs are smaller, mutual discipline is limited or absent because 
the capital market incentives to report favorable information dominate the product market 
incentives to report adverse information, and as a result, the firm's disclosures are not fully 
credible. 

The assumption in Proposition 1 that x, is sufficiently large (x, = xf) ensures that for 
a high-type firm, the capital market benefit from disclosing a favorable outcome exceeds 
the product market proprietary cost from the rival's entry. Corollary 1, below, shows that 
when x, is not sufficiently large, product market disclosure consequences could dominate 
so that a firm with a favorable outcome (х,) would underreport, 1.е., disclose an unfavorable 
outcome, &,, to avoid the proprietary cost. 

Finally, the equilibria in Proposition 1 require bounds on the rival's cost of entry, k* 
(1.е., КЕ Є [x,, (x, + х,)/2)) to ensure that the rival's entry decision is sensitive to the 
firm's report. Specifically, for costs of entry within the specified interval, the rival always 
enters except following a credible adverse disclosure (&,). A separating equilibrium requires 
that the incumbent's adverse disclosure be credible, thereby discouraging the rival from 
entering the market. 

Proposition 1 integrates the strategic interests of first-generation shareholders, potential 
investors (second-generation shareholders), and the rival firm in equilibrium. In doing so, 
it demonstrates how the informational conflict between the capital and product markets can 
both (1) lend credibility to a firm's voluntary disclosures via the mutual discipline of op- 
posing capital and product market incentives, and (2) provide incentives for the firm to 
make voluntary adverse disclosures. 

The results in Proposition 1 help us provide insights into how a firm's proprietary costs 
interact with its cost of capital to determine the welfare of its first-generation shareholders. 
First, Remark 1 characterizes the effect of product market competition on the firm's cost 
of capital. 


Remark 1: Assume that the rival's cost to enter, К“, falls in the intermediate range (i.e., 
k* € [x,, (x, + х,)/2)). Then the incumbent firm's expected cost of capital, 
as measured by the expected fraction of the firm that must be sold to raise 
capital of k, is strictly greater with product market competition than without. 


Remark 1 follows because the potential loss to the firm from product market compe- 
tition reduces the firm's expected terminal value, thereby increasing the fraction of the firm 
that new investors require in return for their investment. Next, Remark 2 establishes that 
notwithstanding the result in Remark 1, greater proprietary cost can actually increase the 
welfare of the first-generation shareholders. 


Remark 2: Let the rival’s cost to enter, КВ, fall in the intermediate range (1.е., k* € [x,, 
(x, + x,)/2)), the incumbent's favorable outcome be sufficiently large (x, 
= xf), and the initial proprietary cost be L = L**. Then increasing the pro- 
prietary cost from L to L’, where L' = L* > L** = L, strictly increases the 
first-generation shareholders’ welfare if and only if L > 0.5L’. 


The counterintuitive result in Remark 2 follows because increasing the proprietary cost 
produces both costs and benefits for the firm. On the cost side, the increased proprietary 
cost means that the firm must give investors a larger fraction of the firm in order to raise 
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a given amount of capital. The corresponding benefit is that with a larger proprietary cost, 
І’, the rival will enter only when the firm reports $, (which occurs with probability 0.5) 
in the resulting separating equilibrium as opposed to always entering (probability 1) in 
a pooling equilibrium produced by the smaller proprietary cost, L. That is, the larger pro- 
prietary cost, L', reduces the likelihood the rival will enter, thereby reducing the 
probability that the incumbent firm will incur the proprietary cost L'. The impact of the 
reduction in the probability of incurring L’ outweighs that of the increase from L to L’, 
such that the expected value of the proprietary cost declines. Remark 2 identifies a necessary 
and sufficient condition under which the reduction in the incumbent firm’s expected pro- 
prietary cost exceeds the increase in expected capital market costs, so that the greater 
proprietary cost actually improves the shareholders’ overall expected welfare. 

Next, Corollary 1 analyzes equilibria for the remaining parameter values not covered 
by Proposition 1. 


Corollary 1 (No Shareholder Litigation; other parameter values) 
(а) For intermediate values of the rival’s cost to enter (1.е., КК Є [x,, (x, + x,)/2)), if 
the favorable outcome is not large (i.e., if x, < x¥), then in addition to the thresholds 
L* and L** identified in Proposition 1, there also exists a third threshold L, where 
L* < L < x,. Furthermore: 


(i) For all L € [L*, L], the firm will always report truthfully; 

(ii) For all L € (L, x), a partial separating equilibrium will occur in which the 
low-type firm always reports truthfully while the high-type firm mixes truthful 
(favorable) and false (adverse) disclosures; 

(iii) for all L є (L**, L*), a partial separating equilibrium will exist in which the 
high-type firm reports truthfully, but the low-type firm mixes truthful (adverse) 
and false (favorable) disclosures, and for all L = L** only a pooling equilib- 
rium will exist. 

(b) For all other values of k® (1.е., for КЕ < x, and К = (x, + x,)/2), a pooling 

equilibrium will exist.? 

Given conditions identical to those in Proposition 1 except that the favorable outcome 
is not large (х, < ха), part (a) of Corollary 1 shows that, as in Proposition 1, disclosures 
initially become more credible as the proprietary cost of disclosure increases. That is, Figure 
2 shows that as Г, increases, disclosures become more truthful over Regions 1-3 under 
Corollary 1 just as they do over Regions А-С under Proposition 1. However, Figure 2 also 
shows that a new threshold, L, now divides Region C from Proposition 1 into Regions 3 
and 4 under Corollary 1. Significantly, in Region 4 the firm underreports; i.e., after realizing 
a favorable outcome the firm makes an adverse disclosure with a strictly positive probability. 
In Region 4 the combination of large proprietary costs and a smaller favorable outcome 
(x;) means that product market influences dominate capital market influences, leading the 
incumbent firm to make a false adverse disclosure to deter the rival’s entry. Hence, from 
Region 3 to Region 4 disclosures become less credible. 

Part (b) of Corollary 1 addresses environments with no tension between the informa- 
tional demands of capital and product markets. In these environments, the rival’s cost of 
entry is either so low that the rival always enters or so high that the rival never enters. 


* Furthermore, this pooling equilibrium is the unique pure-strategy disclosure equilibrium for all k* ¢ [x,, 
(x, + x,)/2), except when (x, + х,)/2 = К < Xo. When (x, + x,)/2 = k? < x, and L є [L*, малој 
а separating equilibrium also exists, where x, = x* e L = x,. 
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Because the rival firm does not react to the firm's disclosure, the disclosures are not credible, 
producing a pooling equilibrium. 

Next, Corollary 2 provides empirical predictions concerning how changes in the eco- 
nomic environment alter the firm's disclosure behavior. 


Corollary 2: When the rival’s cost to enter falls in an intermediate range (k^ Є 
[X,, (x, + х,)/2)): 


(a) If the firm's favorable outcome is sufficiently large (x, = x P), then thresh- 
olds L* and L** and p,, (the probability of overreporting for L Е 
(L**, L*)) all increase in К and x,, and decrease in x,. 

(b) If the firm's favorable outcome is not large (х, < x2), then the threshold 
L increases in К and x,, and decreases in х). 


Corollary 2(a) demonstrates how the economic environment determines the extent of 
mutual discipline created by product and capital markets influences, yielding alternative 
disclosure equilibria. Increasing k means the firm raises more capital and hence has more 
to gain by overreporting and reducing the cost of capital. Increasing x, increases the spread 
between the favorable and unfavorable outcomes, making the firm's cost of capital more 
sensitive to its disclosures. Therefore, increases in k and x, enhance the importance of the 
capital market and increase the two thresholds, L* and L**, producing less credible dis- 
closures. Ап increase in L* means less credible disclosures because proprietary costs that 
originally produced fully informative disclosures now yield only partially informative dis- 
closures. Similarly, as L** increases, pooling equilibria with uninformative disclosures oc- 
cur for a wider interval of proprietary costs, and hence become more likely. Conversely, 
increasing x, reduces the capital cost of an adverse disclosure, and therefore the firm 
overreports less frequently (1.е., voluntary adverse disclosures become more frequent). The 
intuition is similar for the remaining cases. 


IIL LITIGATION 

Model 

Extending the model from Section II to incorporate shareholder litigation is important 
for several reasons. First, by imposing significant costs on firms (including the cost .of 
frequent out-of-court settlements; Alexander 1991), shareholder litigation affects firms’ dis- 
closure decisions (AICPA 1994). Second, only disclosure models with shareholder litigation 
relate directly to the growing empirical literature on the relations among firms’ financial 
disclosures, shareholder litigation and various antecedent and consequent conditions 
(Skinner 1994; Francis et al. 1994; Bamber and Cheon 1998; Johnson et ai. 2000, 2001; 
Ali and Kallapur 2001; Baginski et al. 2002). However, most prior disclosure models do 
not address the determinants of truthful disclosures, and those that do (Newman and Sansing 
1993; Gigler 1994) have not examined shareholder litigation. We address this gap by de- 
veloping theoretical predictions concerning how shareholder litigation affects a firm’s dis- 
closure behavior. Third, shareholder litigation is itself an interesting phenomenon because 
the shareholders’ decision to sue is noncontractual, discretionary, and sequentially rational. 
These features distinguish shareholder litigation from an alternative disciplining mechanism, 
contractual monitoring, in which a firm ex ante commits to a monitoring policy that is 
suboptimal once the agent chooses his effort (e.g., Baiman and Demski 1980; Kanodia 
1985). 

As shown in the timeline in Figure 3, we generalize the model from Section П by 
assuming that following the firm’s disclosure and subsequent trading, first-generation or 
second-generation shareholders can sue the firm for distorting the stock price through false 
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FIGURE 3 
Timeline 2: Voluntary Disclosure with Shareholder Litigation 
$=0 t=1 t=2 
t t T 
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firm at price P;. litgation damages. 


disclosures (& = x). Shareholders sue with probability о, = o(&,,a,,e/ne), reflecting the fact 
that when they sue, shareholders know the firm's disclosure (%,), the fraction of the firm 
sold (oj), and whether the rival entered (e) or did not (ne). We assume that shareholders 
incur a cost, КЗ > 0, to sue and that the litigation-prompted investigation perfectly reveals 
the manager’s private information (x,).? When litigation reveals a false disclosure, the firm 
must pay the litigants damages of D; = РК о), depending on the actual outcome (xj), 
the disclosed outcome ($), and the fraction of the firm sold (a,). We use the widely rec- 
ognized “market model" (Hurd and Wagner 1990; Posner 1992) to determine damages. 
According to this model, damages equal the difference between the realized market price 
of the shares sold based on the firm’s actual disclosure and what would have been the 
“true” price of the shares based on a full and honest disclosure. In a rational expectations 
equilibrium, the market price will incorporate expected future litigation damages. Appendix 
A explains the joint determination of market prices and damages.!? 

With litigation, a firm with an unfavorable outcome chooses a disclosure by trading off 
the potentially higher stock price (lower cost of capital) associated with a favorable disclo- 
sure against the corresponding proprietary and litigation costs. The manager's disclosure 
strategy, py, maximizes the expected payoff to first-generation shareholders, К + (1 — a,)[x; 
— pL — 9%], based on the sequentially rational strategies of all other players. This 
objective function parallels that in Section II but now includes expected litigation damages. 


Analysis 

Shareholder litigation produces four related changes in the analysis of equilibrium dis- 
closures. First, shareholders choose suing strategies based on the firm's disclosure. Second, 
the firm incorporates expected litigation damages in its disclosure decision. Third, the rival 
considers how potential litigation damages could affect the firm's disclosure. Fourth, in- 
vestors incorporate expected litigation damages in pricing the firm's shares. Lemma 1 char- 
acterizes disclosure equilibria with litigation. 


? To ensure a positive probability of suing in the event of misreporting, we assume that the cost of suing is 
bounded from above, i.e., that k* < (ба + x, — 2L — 2k)/(x, + x, — 213) Kk, — х1) (х, + xj) ~ 2L). 
0 Lemma 2 in Appendix B establishes equilibrium prices with litigation. 
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Lemma 1 (Shareholder Litigation): 
1. When the rival's cost to enter falls in an intermediate range (k* Є [x,, (x, + Х,)/2)) 
and the incumbent's favorable outcome is sufficiently large (x, = x, then: 


(a) For proprietary cost L € [L*, x,), the firm will always report truthfully; 

(b) For proprietary costs less than or equal to a second threshold, L, where 
L « L*, only a pooling equilibrium will occur; and 

(c) For all intermediate proprietary costs, L Є (L,L*), only а mixed-strategy equi- 
librium will occur, in which the firm will report truthfully after realizing x, but 
will mix reports of $, and $, after realizing x,. 


2. When the rival's cost to enter falis in an intermediate range (k* € [x,, (x, + х,)/2)) 
and the incumbent's favorable outcome is not large (x, < x*), then: 


(a) is all proprietary costs in the interval L € [L*, L], the firm will always report 


(b) For all proprietary costs, L € (L, x), a partial separating equilibrium will occur 
in which the firm will report truthfully after realizing x, but will mix reports of 
$, and $, after realizing x,; 

(c) For all L € (L, L*), a partial separating equilibrium will exist in which the firm 
will report truthfully after realizing x, but will mix reports of %, and £, after 
realizing x,, and for all L = L only a pooling equilibrium will exist. 


3. For all other values of КК, a pooling equilibrium will exist. 


In parts 1 and 3 of Lemma 1 the firm trades off the lower capital costs from over- 
reporting against both increased proprietary costs and expected shareholder litigation costs. 
When capital market incentives dominate product market concerns, the incumbent firm 
overreports in equilibrium. In contrast, in part 2 of Lemma 1, when L € (L, x,), the 
firm trades off avoiding proprietary costs against both higher capital costs and expected 
shareholder litigation costs. In this case, product market concerns dominate capital market 
influences, and the firm underreports.!! In this way, Lemma 1 distinguishes circumstances 
under which the dominant factor in disclosure decisions is the cost of capital (parts 1 and 
3) versus product market effects (part 2). 

The litigation equilibria in Lemma 1 and the no-litigation equilibria in Proposition 1 
and Corollary 1 share similar general structures. Proposition 2 identifies the differences 
created by incorporating potential shareholder litigation. Let PS“ and P, denote prices after 
the firm discloses $, with and without shareholder litigation (SL), respectively. 


Proposition 2: 

When the rival’s cost to enter falls in an intermediate range (Кк Є [x,, (x, + х,)/2)), 

shareholder litigation: 

1. (а) Reduces the likelihood of uninformative disclosures (a pooling equilibrium) by 
reducing the threshold proprietary cost below which pooling occurs (L « L**), 
and 

(b) Reduces the frequency of overreporting for all intermediate proprietary costs, L 
€ (1,1%); 





1 While most shareholder lawsuits involve alleged overreporting, some lawsuits have also alleged that the firm 
has understated future economic prospects. For example, the widely cited Basic Incorporated v. Levinson, 108 
S.Tr. 978 (1988) case involved Basic's denial that certain value-enhancing transactions had taken place (Davidson 
et al. 1993). 


608 . The Accounting Review, July 2002 


2. Increases the price for a favorable disclosure, PŪ > P, for all L Е (L, L*), when 
the incumbent's favorable outcome is large (x, = x1); and = 
3. (a) Reduces the frequency of underreporting for proprietary costs L € (L, x,) when 
the incumbent's favorable outcome is not large (x, < xt), and 
(b) Reduces prices for unfavorable disclosures (Р < P,) for all L Е (L, xı) and 
increases prices for favorable disclosures (P5- > Р,) for all є (L, L*) when 
x, < xf. 


Proposition 2 establishes that litigation can boost credibility by making false disclosures 
more costly. Parts 1(a), 1(b), and 3(a) of Proposition 2 describe how greater credibility 
takes the form of either a reduced range of proprietary costs for which disclosures have no 
credibility (1.e., pooling occurs) or an increased frequency of truthful disclosures in mixed- 
strategy equilibria. The greater credibility imparted by litigation results in higher prices for 
favorable disclosures (parts 2 and 3b) and lower prices for unfavorable disclosures (part 
3b). Figure 4 illustrates how shareholder litigation increases the informativeness of disclo- 
sures by reducing the region over which a pooling equilibrium occurs (Region А with 
shareholder litigation is less than Region 1 without shareholder litigation.) Consequently, 
for L € (L, L**) the firm sometimes makes voluntary adverse disclosures because of the 
incremental effect of shareholder litigation. 


FIGURE 4 
A Comparison of Disclosure Equilibria with and without Shareholder Litigation" 





L 1% L* L x, Proprietary 

1 | cost, L 
Region 1 | Region 2 | Region 3 | Region 4 | 
Е Pooling | Partial | Partial Seperation | 
| Separation | (rth Reporting | (Underreporting) | 
| (Ovezreporting) | j | 
i Carollary 1 (aiii) | Corollary l(e)ii) | Corollary 1(aYi) | Corollary 1(aXii) | 
E | H 
| | 
Н ! 


| | 


* Figure 4 assumes that x, = K? < (x, + x,)/2 and that x, < ха. Recollect that L < x, if and only if x, < ха. 
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At the same time, the effect of litigation on the firm's disclosure behavior is limited 
in several ways. First, with x, = xf and intermediate values of the rival’s entry cost (kè 
€ [x, (x, + х,)/2)), one might expect litigation to yield more truthful disclosures by 
reducing the threshold proprietary cost (L*) above which a truthful-reporting equilibrium 
obtains. However, we find that the threshold L* remains unchanged with litigation because 
when L = L*, sufficient product market incentives to induce truthful disclosure already 
exist without litigation. Further, if shareholder litigation were to reduce the threshold for a 
truthful-reporting equilibrium to, say, L*' « L*, then for L € [L*', L*) the firn would 
report truthfully. But in any truthful-reporting equilibrium, shareholders would not sue be- 
cause suing is costly and yields no benefit given that the firm discloses honestly. Therefore, 
the cost of overreporting for L Е [L*', L*) would consist only of the proprietary cost. In 
tum, this would contradict the derivation of the original threshold [У in a no-litigation 
regime. Likewise, when x, < хў, litigation does not alter the threshold L and the associated 
range of proprietary losses that sustains a truthful-reporting equilibrium, [L*, L]. 

Second, if there were no rival firm or if proprietary cost were zero, then shareholder 
litigation alone could never produce a truthful-reporting equilibrium. If the firm always 
disclosed honestly in equilibrium, then rational shareholders would never sue in equilibrium. 
In turn, facing neither proprietary costs nor litigation damages, the incumbent would deviate 
and always disclose £, to reduce its cost of capital. In contrast, Proposition 1(a) shows 
that, even without shareholder litigation, the threat of the rival's entry alone is sometimes 
sufficient to produce truthful reporting in equilibrium. In this way, the product market alone 
(without shareholder litigation) can support a truthful-reporting equilibrium, but shareholder 
litigation alone (with no product market) cannot. 

The greater disclosure discipline imposed by product market forces vis-à-vis share- 
holder litigation stems from fundamental differences between the two processes. Product . 
market competition can impose proprietary costs on the firm even when the rival believes 
the incumbent has truthfully disclosed its outcome. In contrast, shareholder litigation 
can be effective only when second-generation shareholders (correctly) believe that the 
firm's report differs from the actual outcome with some positive probability. When 
second-generation shareholders believe that the firm has disclosed truthfully, they will 
never sue in equilibrium and, as a consequence, shareholder litigation will be ineffective 
as а disclosure-disciplining mechanism because it imposes no costs on the firm. 

Finally, when the rival's entry cost is sufficiently high (x, = k®) or sufficiently low (КЕ 
< Xj), the rival's entry decision is insensitive to the incumbent's disclosure and shareholder 
litigation alone is again insufficient to support a truthful-reporting equilibrium for similar 
reasons. 

While the product market is sometimes more effective in complementing capital mar- 
kets to discipline a firm's disclosure behavior than shareholder litigation, product market 
effects can also induce the firm to misreport in some circumstances. For instance, under 
the conditions in Corollary 1(a)(ii), where the high outcome is not sufficiently large and k* 
falls in the intermediate range, the firm will sometimes underreport to discourage the rival 
from entering. If there were no rival firm, then the incumbent would report truthfully after 
realizing x, under those circumstances. However, the absence of the rival firm would also 


2 Without a rival firm, a mixed-strategy equilibrium could still exist in which the firm would randomize over 
repcrts of $; and #, after realizing x, and the shareholders would sue the firm with a strictly positive probability 
after observing £,. Such a mixed-strategy equilibrium would produce more frequent misreporting than the 
truthful-reporting equilibrium produced by product market competition alone under conditions described in 
Proposition 1(a). 
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prompt the low-type incumbent to overreport, and thus a pooling equilibrium would obtain, 
rendering all the disclosures uninformative. Although potential proprietary costs lead the 
firm to report truthfully after realizing the low outcome under the conditions specified in 
Corollary 1(a)(ii), the same product market considerations can also lead the firm to under- 
report after realizing the high outcome (Corollary 1(a)(ii). In contrast, the prospect of 
shareholder litigation never prompts the firm to misreport. 

Our model assumes that the first-generation shareholders retain a residual interest in 
the firm. However, in practice some first-generation shareholders may sell all of their shares, 
while other first-generation shareholders retain an interest in the firm. The existence of first- 
generation shareholders who sell all of their shares would further reduce the effectiveness 
of shareholder litigation as a disclosure-disciplining mechanism if these first-generation 
shareholders can influence the design of the manager's compensation contract. Such share- 
holders would design the manager's contract to produce a disclosure that would maximize 
the firm's price at time t = 1 because they would enjoy the benefits of a potentially higher 
price while bearing no subsequent litigation damages. This would further reduce the ef- 
fectiveness of shareholder litigation relative to product market competition as a disclosure- 
disciplining mechanism. On the other hand, if the manager were held personally liable for 
misreporting or if he were to suffer reputation loss following a shareholder lawsuit, then 
one would expect shareholder litigation to become a more effective disclosure-disciplining 
mechanism. The effectiveness of shareholder litigation as a disclosure-disciplining mecha- 
nism therefore depends on which shareholders retain the rights to design the manager's 
contract, and whether the manager is personally liable for misreporting or bears costs such 
as the loss of reputation from misreporting. 


IV. CONCLUSION 

To decrease its cost of capital, a firm would prefer to overreport its outcome, whereas 
the proprietary costs associated with product market competition (i.e., a rival's potential 
entry into the incumbent firm's product market) gives the incumbent firm incentive to 
underreport. When shareholder litigation is not feasible, disclosures become more infor- 
mative as the product market's influence becomes stronger relative to the capital market's 
influence. The resulting disclosure equilibrium moves from being completely uninformative 
(Proposition 1(b), Corollary 1(a)(iii), and Regions A and 1 in Figure 2) when the product 
market's effect is weakest to being fully informative (Proposition а), Corollary Каја), 
and Regions C and 3 in Figure 2) when the product market’s effect is strongest.? For 
intermediate levels of product market influence, disclosures are partially informative. 

Further, we establish the counterintuitive result that under certain circumstances, a 
greater proprietary cost increases both the credibility of voluntary disclosures and the wel- 
fare of first-generation shareholders. When a greater proprietary cost increases the credi- 
bility of the incumbent firm's disclosure, a more credible adverse disclosure can reduce the 
probability that a rival firm will enter the firm's market, so that the expected value of the 
proprietary cost declines. This benefit of a smaller expected proprietary cost can exceed 
the increased capital market costs, and thus benefit first-generation shareholders. 

Introducing shareholder litigation generally reduces the likelihood of false disclosures, 
and thereby leads to higher prices for favorable disclosures and lower prices for adverse 
disclosures. However, product market competition and shareholder litigation in some cases 


13 Corollary 1(aXiii) identifies an exception to this general rule. As shown in Figure 2, when the favorable outcome 
is not large (ie. if x, < xf) and the proprietary cost (L) increases from Region 3 to Region 4, the firm's 
disclosure shifts from truthful reporting in Region 3 to underreporting with a strictly positive probability in 
Region 4. 
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interact to render shareholder litigation less effective in promoting truthful disclosure. In 
particular, shareholder litigation has no incremental effect on voluntary disclosures when: 
(1) the rival's cost to enter is either sufficiently small or sufficiently large, or (2) the pro- 
prietary cost from the rival's entry is sufficiently small or sufficiently large. These results 
suggest circumstances under which shareholder litigation has a limited effect in disciplining 
a firm's disclosure behavior. However, we demonstrate how the product market can some- 
times prompt the firm to underreport, an effect that shareholder litigation never produces. 

Our analysis is subject to several limitations associated with specific features of our 
model. First, relaxing our assumption that litigation perfectly reveals the firm's actual out- 
come would produce an environment with imperfect litigation. Determining litigation dam- 
ages will be more complex, and it is not clear how the interaction between shareholder 
litigation and product market competition will be affected. Second, a more general analysis 
would allow our fixed proprietary cost, L, to depend on the firm's actual outcome. We 
would also expect this change to affect the interaction of shareholder litigation and product 
market competition as disclosure-disciplining mechanisms, although the precise effect is 
likely to depend on the assumed form of the proprietary cost function. 

The additional credibility provided by shareholder litigation is robust to expanding the 
outcome space to include any finite number of outcomes. In this more general environment, 
there will exist parameter values L and k* such that the market price is strictly increasing 
in the firm's disclosure and the rival firm will enter only after observing a report greater 
than a given threshold level. Unfortunately, the resulting analytical complexity in an envi- 
ronment with three strategic players without commitment, endogenous determination of 
litigation damages and prices, etc., prevents us from fully characterizing disclosure equili- 
bria for a range of parameter values. 

А multiperiod extension would allow managers and firms to build a reputation for 
prompt and complete disclosures, potentially increasing the likelihood of adverse disclo- 
sures. Likewise, examining the influence of vague disclosures, ambiguous legal provisions 
(Trueman 1997), and uncertain costs of suing are other potential avenues for future research. 
Finally, the analysis could be generalized to examine how contracting to mitigate managerial 
moral hazard would affect the firm's disclosure behavior. 


APPENDIX A 
Determination of Prices and Damages ~ 
with Multiple Markets and Shareholder Litigation 


Second-generation shareholders (investors) in a competitive market pay k in return for 
a fraction o, of the firm at time t = 1 following a disclosure of %,. These investors pay the 
expected value of their future net cash flow, yielding: 


k = o; {Е — щі, — рРЕ Ко ]} + EDER a) — Ко], и) 


where Е['] refers to expectations taken at time t. On the right-hand side (RHS), the first 
expectation represents investors' share of the firm's expected net residual value. The second 
expectation indicates that second-generation shareholders receive all expected litigation 
damages less the cost of suing in the event of overreporting in equilibrium.'* Dividing 


14 Tf the firm underreports in equilibrium, then the sellers (from the first-generation shareholders) potentially receive 
the damages and the investors (or buyers of these shares) receive no damages in equilibrium, because it is only 
the sellers and not the investors who suffer from underreporting in equilibrium. In this case, the expressions in 
the pricing equation in (1) can be modified to be consistent with equilibrium underreporting. 
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Equation (1) by a, using the relation К = a,P,, and collecting common terms yields the 
following pricing equation for the firm: 


(1 = «Е Оба В] — Вука 


P, = Е — во] + " 


(2) 


Litigation damages, D(x,,o,), are determined by the “market model” as the difference 
between the realized price, P,, and the “true” or "intrinsic" price of the firm, P,(x,). Thus, 
litigation damages are: 


_ [oit & =x; 
Ра) = | ДИ, 


x if x, = k? 


where the true price P(x) = k -Lifx >K, 


APPENDIX B 
Proof for Proposition 1 
(a) Separating Equilibrium: Given the assumptions that (1) the rival’s payoffs are identical 
to that of the firm, and (2) the condition in Proposition 1 that КК € [x,, (x, + х,)/2), the 
rival will enter only following a report of £, in a separating equilibrium. A separating 
equilibrium requires first, that the firm (i.e. the first-generation shareholders) prefers to 
disclose an unfavorable outcome (x,) honestly to overreporting, which means that: 


Кк+(1-а) Хх zk-ct(l-a)x(x,—-L) (4) 


where К is the capital the first generation of shareholders receives from investors in return 
for the fraction a, of the firm, i — 1,2, based on the disclosure $, by the firm. The terms 
(1 — арх; on the left-hand side (LHS) of Equation (4) and (1 — œ) х (x, — 1) on the 
RHS o£.(4) represent first-generation shareholders’ net expected residual interests in the 
firm from disclosures of &, and £, respectively. The term (x, — L) reflects the rival's 
sequentially rational strategy of entering the incumbent's product market after observing a 
report of $, in a separating equilibrium. Then, with equilibrium prices P, = x, and Р, = 
x, — L reflecting investors’ consistent beliefs in a separating equilibrium, a, 
= k/P, = k/x, and а, = k/P, = k/(x, — Г). Substituting these values for a, and a, in 
(4) yields: 





k k 
c+ (1-Е) Eee (1-25) хо n. (5) 


1 
Subtracting К from both sides of (5) and some simplifying yields: 


15 Тре true price is based on the legal premise under Rule 10b-5 that all disclosures must be complete and accurate. 
Hence, the true price reflects the result that in a first-best setting the rival firm would act only when the firm's 
terminal dividend exceeded its cost to enter, k”. Hurd and Wagner (1990, 563) define true value as the “value 
that would be observed but for the fraud." 
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и 


®-ю= ( — ) x @ =D. (6 


Define L* as the proprietary cost that leaves the firm indifferent between disclosing honestly 
(&,) vs. disclosing %,, given ху: 


= * — 
ens (sie x (x, - L»). ов 
2 


Claim 1 below demonstrates that there is always a solution to (7) such that 0 « L* « k. 
(Claims 1—6 appear at the end of the proof for Proposition 1.) The LHS of (6) is indepen- 
dent of L, and Claim 2 demonstrates that the RHS of (6) is decreasing in L. Therefore, for 
any L = L*, (6) is satisfied. 

A separating equilibrium also requires that following a favorable outcome (x,), the firm 
prefers to disclose honestly rather than disclosing &,. Given the assumed parameter values, 
the rival would, in a separating equilibrium, enter following a disclosure of $, but not 
following a disclosure of &,. Thus, truthful disclosure of $, requires: 


k + (1-а) X (x, - L) =k + (1 — oj) Xx, (8) 


where, as before, a, = k/P, = k/x, and а, = К/Р, = k/(x, — L). Substituting these values 
for a, and а, in (8), subtracting К from both sides, and rearranging yields: 


(5 cd E ==) X X,. (9) 


Define L as the proprietary cost that leaves the firm indifferent between disclosing £, 
honestly versus disclosing %,, given Хо: 





гю (2) хе Бек (Rz) (10) 


1 


The RHS of (9) is independent of L, whereas the LHS decreases in L, implying that (9) is 
satisfied for: 


рат = (=), (11) 
Xi 


The preceding analysis indicates that (6) and (9) constitute necessary and sufficient con- 
ditions for a separating equilibrium. Claim 3 establishes that L = k([x, — x,]/x,) = x, 
when х, = хў, as assumed in Proposition 1. In combination with the assumption that k 
< X, these relations together with the Claim 1 result that L* € (0,k) imply that 0 < L* 
<k «€ x, = L. Then, because (6) is satisfied for any L = L* and condition (9) is satisfied 
for any L = L, it follows that both (6) and (9) will be met for any L Е [L*, xj), thereby 
ensuring that a separating equilibrium will exist. 


(b) Pooling Equilibrium: We assume that in a pooling equilibrium, firms with both fa- 
vorable and unfavorable outcomes disclose %,, and that investors’ off-equilibrium beliefs 
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are such that an off-equilibrium disclosure of $, implies that an unfavorable outcome (x,) 
occurred. Therefore, given the assumption that k® Є [x,, (x, + x,)/2), the rival will enter 
following the equilibrium disclosure of £;, but not following the off-equilibrium disclosure 
of %,. A pooling equilibrium then requires that following the realization of x,, the firm 
prefers to report %,: 


k(1— o) X (x, - 1) z k + (1 о) X (x), (12) 


where a, = k/P, = k/(0.5(x, + x,) — Г) and a, = ЮР, = k/x, represent investors’ and 
the rival's consistent equilibrium and off-equilibrium beliefs, respectively, in a pooling 
equilibrium. The price P, — x, reflects investors' off-equilibrium belief that the low report 
comes from a low-type firm. Substituting for о, and а, in (12) yields: 


0SQ +3) -L-k 

———————— ха – 1) = (х, – 5). 
( оз ху 1) х -Ю=@ -Ю (13) 
Define L** as the proprietary cost that leaves ће firm with an unfavorable outcome (x,) 
just indifferent between disclosing $, versus $,: 


0. (x, + x) – 1** —k NU = 
(ад тах = ) х (x, - L**) = (х - k). (14) 
Claims 4 and 5 establish that there exists a solution to (14) such that О < L** < L*. Claim 
6 establishes that the LHS of (13) is decreasing in L, whereas the RHS of (13) is indepen- 
dent of L, which implies that (13) will be satisfied for all L < L**. Hence, given L < L**, 
a firm with an unfavorable outcome will disclose &,. 
Similarly, after realizing x,, the firm will prefer the pooling disclosure $, if: 


к+(1-а) х (х, – 1) Е + (1 –— а) XX, (15) 


where, as before, a, = k/P, = k/x, and a, = k/P, = k/(0.5(x, + x,) — L). Substituting 
for a, and а, in (15), multiplying by (x,/x,), and rearranging yields: 


05(x, + x) -L-k Je PMA Nye = 
( 0.5(x, + x,) — L ) X (x L (&)) = (x, – k). (16) 


The RHS's of (13) and (16) are identical and Фе LHS of (16) > LHS of (13) because 
(x,/x,) < 1 and L > 0. Thus, (13) implies (16), and hence a pooling equilibrium will exist 
for all L « L**. L| 


(c) Mixed-Strategy Equilibrium: Parts (а) and (b) have established that no pure-strategy 
separating equilibrium can exist for L « L* and that no pure-strategy pooling equilibrium 
can exist for L > L**. Therefore, for Г, € (L**, L*), we next establish that at least one 
mixed-strategy equilibrium will exist. Conjecture a mixed-strategy equilibrium in which the 
firm discloses honestly after realizing x,, but follows a mixed disclosure strategy after 
realizing x,. After realizing x, the firm's expected payoff from reporting $, and $, with 
probabilities ру, and: p, respectively, will be п; = рупу + рртр, where т; represents the 
firm's expected payoff (excluding К) from reporting $, after realizing outcome x,. Define гь 
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= Р(х) to be the posterior probability that x, occurred given that the firm disclosed &;. 
Consistent beliefs of the market and the rival firm imply that: 


m = (1 = х) (x, — ml); and 17) 
тр = (1 e x) (у — iL) (18) 


where o, = k/P, and the market price P, = гих, + гах, — щі, for i = 1,2, reflects the 
capital and product markets' consistent beliefs in the conjectured mixed-strategy equilib- 
rium. After realizing x,, the firm will mix reports $, and &, only if: 


T > Wy. (19) 
From the assumption that КЕ € [x,, (x, + х,)/2), we have р. = 0 (no entry following &,) 


and р, = 1 (entry following %,) for all values of p,,, given that р», = 1. Applying these 
values of p in (17) and (18) yields: 


лат (1-Е) & = wb) = (1-Е) еа = ава (20) 
Pi X, 


_ (по + @ - пою -L-k = , 
"в ( TX, + (1 — rax% L E ey 
Because п, = m, in equilibrium, equating the RHS’s of (20) and (21) yields: 


n-k- (WESC te LE 


TX, + (1 — гож — L ) Вы (22) 


Bayesian updating yields г, = 0.5р,,/(0.5рџ + 0.5p4,) = p,?/(p,, + 1) because in the 
conjectured equilibrium р, = 1, and (22) becomes: 


(x; — L). Q3) 





It can be shown that there always exists a value of p,; € (0, 1) that solves (23). Such a 
value of p,; defines the mixed disclosure strategy for the firm after realizing х,.15 
After realizing x, the firm will report & with probability 1 (р, = 1) only if: 


k-*(1-o)X(x-L Zk+ (1 -— a) X x (24) 


16 This mixed-strategy equilibrium exists for all values of k? such that x, = K? < rX; + г.х). Because pp < 1, 
(x, + х,)/2 < 1X, + гох, and hence this mized-strategy equilibrium exists for all x, = К < (x, + x,)/2, as 
in Proposition 1. 
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As before, based on the markets’ consistent beliefs and the rival's entry strategy in the 
conjectured mixed-strategy equilibrium, we have а, = ЮР, = k/x, and o, = ЮР, 
= k/(rx, + (1 — rx, — L). Substitute these values in (24) and multiply by (х,/х,) to 
yield: 


пр + О то) L-k iA В 
nx; + (1 — 112) х — Г. ^i ET = (x, — k). (25) 


Given that (x, — L (x,/x,)) > (x, — L), LHS (25) > RHS (23) because x, < x, and L > 
0. This implies that (25) is met, and the firm will always report £, after realizing x,, as 
conjectured. This establishes that at least one mixed-strategy equilibrium will exist for 
L € (L**, L*). Finally, we provide the following claims without proofs.” 


Claim 1 
A solution to (7) exists such that О < L* < К. 


Claim 2 
x,—L-k 
а ( zT ) xo L) 
dL = 0. 
Claim 3 


xi = 
х2 sta ele x, 





Claim 4 
A solution to (14) exists such that 0 < L**, 
Claim 5 
L** < L*. 
Claim 6 
0.5, -x)-L-k E 
е ( 0.5(х; + x) — L SRM 
< 0. 

dL 0 

This concludes the proof for Proposition 1. a 


Proof for Remark 2 

Compare the expected welfare of first-generation shareholders given a lower proprietary 
cost of L (which yields a pooling equilibrium) to their welfare given a higher proprietary 
cost of L’ (which yields a separating equilibrium). With a proprietary cost of L, expected 
welfare is: 


17 The proofs are straightforward and are available from the authors. 
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(1 — o9(0.5(x, + xj) — L) = (0.5(x, + x) – L — k). Q6) 


because in a pooling equilibrium, ор = k/(0.5(x, + x,) — L). With a higher proprietary 
cost of L', the expected welfare in the resulting separating equilibrium is: 


0.5 x [(1 —o)x, + (1 – a), -L)] = 05 x[(x, - )o-(x-L'-kl Q? 
(27) is greater than (26) if and only if: 
(05x, + х) - Г — 0 < 0.5 х [бо -Ю + (х, - К – Ю] ФЕ > 0.51’. (28) 


So, if and only if L > 0.5L’, increasing L to L’ benefits the first-generation shareholders. 
a 


Proof for Corollary 1 

Consider the mixed-strategy equilibrium conjectured in Corollary 1(a)(ii) The firm's 
expected payoff тр from observing x, and disclosing $, will be тр = (1 — ej)(x, — pL) = 
(1 — КРК — mL) for i, j = 1,2, where the market price P, = rx, + гр — pL for 
1 = 1,2, reflects the markets' consistent beliefs in the conjectured mixed-strategy equilib- 
rium. After realizing x,, the firm will follow a mixed-disclosure strategy only if: 


ту = По. (29) 
Given the assumption that КЕ Є [x,, (x, + x,)/2), the rival’s equilibrium strategy will be 
to enter with probability р, = 0 and р, = 1 for all values of p,,, given that p,, = 1. 
Applying these strategies for the rival in the conjectured equilibrium yields: 
k 
па = (1 — a) — uL) = ( = х) (х, — 1) 
1 
У (1 НИ MEN 
TX, + ах. — gib 
k 
c; = (1 - aJ = выд = (1 -£) (x, – 1) 
5 2 


) (x; — роб); and (30) 





k = d cu 
-(i-zRe- 2-2 k. (31) 


Given that 75, = 7, in equilibrium, equating ће RHS’s of (31) and (30) yields: 


k 


= | — һр). (32) 
IX; + DX, — x) 2 = bal) 


n-L-k=(ı 


Using Bayesian updating, т, = 0.5p,,/(0.5p,, + 0.5р,,) = P21/(P2; + 1) (because in the 
conjectured equilibrium p,, = 1); and using the result that p, < 1 in (32) yields:!? 


18 To demonstrate that p, < 1 in the conjectured equilibrium, we establish that assuming р. = 1 produces 
a contradiction. That is, substituting p; = 1 in (32) and subtracting (x, — L) from both sides yields — К 
= — ((x, — ПЛ, + грб — xj) — ЦК. This equation cannot hold because the fraction in parentheses is 
greater than 1 as our conjectured equilibrium reporting strategies imply that г, < 1. The contradiction implies 
that ш, < 1. 
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P21 


ии (x, — WD). (33) 
X, + + 1 2 7 DT ва 





Allowing for the rival also to adopt mixed strategies (when по pure strategies exist in 
equilibrium), the rival's equilibrium indifference between entering and not entering implies 
that rj, x, + rx, = К, which yields: 


fi _ К — x, 
Puti m-z' 89 


where p,, and р. are determined as the solutions to (34) and (33), respectively. We next 
confirm the conjecture that p,, = 1. This requires that: 


К + (1—o) X (x, — iD) >k + (1 — а) X (x, — 1). (35) 
Subtracting К and dividing both sides of (35) by (1 — o4) (x, — 1) gives: 


x; -LD 1-а) 
From (29) we know that: 


(4 – о) 6 - ы) 
G-a) Q-D' 


19 m ES > a 5 
= < 0, and therefore, prem pa 
> п = eem Thus, (37) implies that (36) always holds, implying that the firm 
will always report #, after realizing x,, as conjectured. Equilibria in other cases can be 
characterized on the lines of the proof for Proposition 1. и 
Proof for Corollary 2 


Part (а): First, we establish the results relating to the sensitivity of L*. Based on (7), define 
the function: 





(37) 


Using the result p, < 1, we get 


—L*—-k 
Фа КЕ x) = (x, – k) – [sm (x, – L*). 
x,—L 
do(L*,k,-) 
Then by the implicit function theore Е Е Differentiating >(L*,k,-) with 
en by the implicit function theorem, ~y = d L*ES g ik, 
dL* 


respect to k and L* yields, respectively: 
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— тж— 
d(x, - 1) – PAS) (x, – L*) 
х -L = 1-я _ _ 0$ 7x) (38) 
dk x,-L* (x, – L*y 
dé(L*,) _ Ce — 19) - (х, — L* — kx, - L*) + (x; - L* — kx; - L*) 
dL* (x, —L*Y 
_ Сб — L* -E(x,-L*) + Ко —L*) . (39) 
(x, – L*)? | 
_& — X) 
TX 5 = (х – L*) 
Using (38) and (39) yields d o^ oe he) BE та) > 0. 
(x, – ІЖ) 
d(L*,x,,") 
Along similar lines, the implicit function theorem yields OU ie Ss < 0 
8 5 es, p 1 yl dx, db(L*,x,,°) 
dL* 
ФУ Хо) 
and an = TUM A > 0. Next using (14), define the function: 
dx; do(L*,x,,") | | | 
dL* 
0.5(x, + x) —-L** —k 
жж = M Iun — ржжу — = 
ФИН Х Хр) ( 0.5(, + x) — L** ) X (x, – L**) – (x, ~ К). (40) 
do(L** k,) 
Using the implicit function th i imil. pia dE 
sing the implicit ction theorem in a S ar manner yie "ub = TILKE) 
dL** 
do(L¥*,x,,") do(LL*,x,,) 
dL** dx dL** dx 
> 0; — = === < 0; and —— = ——2—_ > 0. 
dx, dé(L**,x,.) dx, do(L**,x,,") 
dL** dL** 
Similarly, using (23), define the function: 
... Pm = Ee а 
X; +1 x;—x)-L-k 
Фох) = = — | (к – 1) – ба -Ю. (D 
aant o E = 
n- бо) Е 
Яф(р,,К,) 


В : 227 А В ар; dk 
Using the implicit function theorem yields —— = ————— —— > 
ONUS yes ak db Pak) 


dpi; 


0; 
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db(p12,X2,") d(P 12X15") 
dpi; dx, dpi; dx, 
-— = ~~ > 0; and —-= = ————— «0 
dx, db(p12,X>,") dx, do(p12,%1,") 
| др dpi. 
Part (b): Using (10), define the function of $(L,k,x,,x,) = L — k (==) and apply 
i 
| dolky 00 das) 
the implicit function theorem to obtain eb = EP > 0; Sc = WR ВИ < 0; 
dk аф `) dx, do (Lx, 5) 
dL dL 
E dd(L,x,,") 
and аы > || 
dx, афа х,,) 
4, 


Proof for Lemma 1 and Proposition 2 (sketch) 

Now assume that shareholders can sue the firm for misreporting. First, we provide 
Lemma 2, which establishes pricing equations for the equilibria examined in subsequent 
proofs. 


Lemma 2: Assume that shareholders can sue the firm for misreporting. Then: 
(a) The firm's market price in a separating equilibrium or in a mixed-strategy equilib- 
rium where the firm overreports sometimes and where c; assumes an interior value 
is: 


2 
Р, = Dx — pL for ЈА = 1,2. (42) 


ј=: 


(b) The firm's market price in a pooling equilibrium or in а mixed-strategy equilibrium 
with overreporting and where а; = 1 is: 


2 
Р; = (ах = 4.) + о. ((: = z) го — (x, — в) — ern. (43) 


Proof for Lemma 2 (a) In any given equilibrium, using the result that К = ор; in the 
pricing Equation (1) yields: 


oP, = К = «ИХ — Le] + (1 — aE уа] — Буе. (44) 


For a given report, %, the above equation implies: 





19 The following analysis is based on the firm's overreporting in equilibrium, in which case the aggrieved party is 
the second-generation shareholders who buy the shares at an exaggerated value. When the firm underreports in 
equilibrium, the sellers would be the aggrieved party and the following analysis can be easily adapted to address 
such underreporting in equilibrium. To save space, we do not provide the details of determining the pricing 
equation when the firm underreports in equilibrium. 
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aP; = о (= IgX, — ч) + 9; (a — e) 2. D; — к), (45) 


ха.) 


where X(%,) = {хр Хх) > 0). Next, the second-generation shareholders’ expected payoff 
from suing with probability c, following a report of $, is: 


«(E a(x; — D; — iL) ц + > Dass - 1°) 
X) XQ) 


*(-5)o У, Gj — щі), (46) 
ха) 
= 9; (a – a) >, рир — e) +a >, (X — ы 
хер ха) 


In the first line above, the probability of suing, о’, is multiplied by the sum of three terms. 
The first term is the second-generation's share of the firm's outcome net of damages and 
proprietary costs. The second term is the damages to be paid to second-generation share- 
holders, and the third term is the cost of suing. If the shareholders' suing strategy is in the 
interior, then set the derivative of (46) with respect to c, equal to zero to determine the 
firm's optimal disclosure strategy in a mixed-strategy disclosure equilibrium: 


(1 — o) У Da, =k. (47) 
X) 


Letting ry = 0.5p;/(0.5p; + 0.5p,,) for j,j’,i = 1,2 and j = j', the firm's equilibrium dis- 
closure strategy, рр, is derived as the solution to (47).?? Substituting from (47) in (45) results 
in the damages dropping out of the pricing equation, yielding: 


k 
k = ~ щі | = = — ыі |. 48 
a (Zat) = mn) ө 
Multiplying both sides of (48) by P,/k establishes Lemma 2(a). In a separating equilibrium, 
the firm is never sued because it always reports truthfully, and therefore, the term containing 
damages again drops out of the pricing equation leaving P, = 2.x, — iL. 

(b) Next, consider a pooling equilibrium. In the pricing equation (45), the upper bound on 
k*, together with the sequential rationality of the shareholders in deciding whether to sue, 
yields ((1 — а) У, грбу — КӘ) = 0, so that second-generation shareholders will always 

X3 


sue (а; = 1). Then, using the result that К = œP, in (45) and dividing both sides of (45) 
by а, yields: 
Р, = es IpX; — м) + oj4[(1 — о)ғ,р — Ка). (49) 


Next, substituting О, = о, (P; — (x, — ш) and o; = КР, in (49) gives: 


2 The shareholders’ optimal suing strategy in a given equilibrium is established below in a subsequent part of the 
proof for Lemma 1. 
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2 
P, = (5 IpX; — vat + в. (G = z) грб — (x, – 0) - der, (50) 


jmi 


The pricing equation in the case of а mixed-strategy equilibrium with о, = 1 follows the 
lines of the pooling equilibrium above.?' This completes the proof for Lemma 2. и 


Part 1 of Lemma 1 
Assume that k® € [x,, (x, + х,)/2) and x, = xf = (x2/k) + x. 


Lemma 1.1(a) Separating Equilibrium: We establish the existence of a separating equi- 
librium for all L = L*. Given that the rival's payoffs are identical to the firm's payoff and 
the assumption that k* Є [x,, (x, + х,)/2), the rival will enter only following a report of 
$, in a separating equilibrium. A separating equilibrium requires that after realizing x, and 
X, respectively, the following relations must hold: 


k + (1 -а,)(х, – оО) =k + (1 - а) (к, — об — L); and (51) 
k + (1 - а.) <, - сор, – ) = К+ (1 – a) – g1D4)). - (52) 


In a separating equilibrium consistent beliefs require that shareholders do not sue, i.e., 
9, = с, = 0. Further, D,, = D, = 0, so (51) and (52) reduce, respectively, to: 


k (1 — ox, =К+ (1 — ара — 1); and (53) 
k + (1— а), – 1) = k + (1 – a,x, (54) 


These expressions are identical to (4) and (8), the corresponding expressions in the proof 
of Proposition 1 [no litigation], respectively. Therefore, the threshold levels, L* and L, 
with litigation are identical to those without litigation, as determined by equations (7) and 
(10), respectively. As established in the proof of Proposition 1, x, = (x?/k) 
+ x, => L = x, and thus for all L € [L*, x,), a separating equilibrium exists. и 


Lemma 1.1(b) Pooling Equilibrium: As before, we assume that, in a pooling equilibrium, 
both firm types report &, and that investors interpret any off-equilibrium report (&,) as 
coming from a firm with an unfavorable outcome (x,). Thus, a pooling equilibrium requires 
that when x, is realized: 


k + (1 - œ) X (к, – о), - L) =k + (1— а) X (x) (55) 


where a, = К/Р,, with P, as determined in Lemma 2(b). This price reflects investors’ and 
the rivals’ consistent beliefs in a pooling equilibrium given the assumption that К Є 
[x,, (x, + x,)/2). Similarly, a, = k/P, = k/x, represents the investors’ off-equilibrium 
belief that the adverse report comes from the low-type firm. Because D,, = 0, damages 
drop out of the RHS of (55). Substituting in (55) for a, and a, and subtracting К from both 
sides yields: 





Р, —k 

( ^P ) X (x, — 001 — L) = (x, – k). (56) 
2 

Let L be the solution to: 


?! The existence of well-specified pricing equations and damages can also be established from the previous analysis. 
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P -k 
(m X (х, — 0р - 1) = (x, – К) (57) 
where P (L) = (0.5(x, + x) — L) + (0.5 X (1 — (G/P40D)(P4) — x) — EPL), 
using the results from Lemma 2(b) and the conditions in Lemma 1.1(b). Because the LHS 
of (56) can be shown to decrease in L, the inequality (56) will be met for all L « L. 
Finally, comparing (14) and (57), Claim 9 (Claims 7-9 appear at the end of this proof) 
establishes that L < L** < L*. This proves Proposition 2.1(a). 
Similarly, after realizing x,, a pooling equilibrium requires that: 


Е+(1- о) x (х -L)2=k+(—a,) Х (х, – oD) (58) 


where (аз before) o, = k/P, = k/x, and a, = К/Р,, with Р, as determined in Lemma 2(Ъ). 
Given the off-equilibrium belief that the report $, came from a firm with an unfavorable 
outcome, not suing (а, = 0) is the optimal off-equilibrium response; and inequality (58), 
after some algebraic manipulation, reduces to: 


Р, =É 
М) m 


If (56) is satisfied, then (59) will be also be met because LHS (59) > LHS (56), while the 
RHS's are the same. Therefore, a pooling equilibrium will exist for all L < L 
« L**. Finally, from the proof of part (a), no pure-strategy separating equilibrium can exist 
for L « L. = 


Lemma 1.1(c) Mixed-Strategy Equilibrium: Because we know from parts (а) and (b) that 
for L € (L, L*) no pure-strategy equilibrium exists, we now conjecture a mixed-strategy 
equilibrium in which the firm discloses honestly after realizing x,, but follows a mixed- 
disclosure strategy after realizing x,. From the proof of Lemma 2 (see (47)), assuming that 
the shareholders' suing strategy is in the interior, we can establish that: 





(a, — а, = К. (60) 


With р, = 1 in the conjectured equilibrium, Bayesian updating gives rj; = 0.5р,,/ 
(0.5р,, + 0.5р,,) = pi;/(p,; + 1). Substituting this value for r,» in (60) yields p,,, the firm's 
equilibrium reporting strategy as the solution to (60). 

From the assumption that kK? Є [x,, (x, + х,)/2), we have р. = 0 and р. = 1 for all 
values of p;p, given that р,, = 1. Based on the investors’ consistent beliefs and the rival's 
entry strategy in the conjectured mixed-strategy equilibrium and using the prices as deter- 
mined by Lemma 2, we have a, = k/P, = k/x, and a, = ЮР, = (k/[r,.x, + (1 — rx, — 1). 
Thus, the first-generation shareholders’ expected payoff from reporting $, given x, 
(excluding k) is: 


1 


Next, we have: 
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тх t(l-ryx,-L-k 


nj t(l-nygx-L DL = L) 


(62) 


тр = (1 - орка, – 0,0 - L) = ( 


and because the firm will randomize over reports $, and $, only if the reports yield 
the same expected payoffs, it must be that 7,, = пр. Substituting the value of г, = 
р12/(р42 + 1) in (62) and equating (62) and (61) yields: 





mS -x)-L-k 
t LLL ace (x, -oDe – 1] = х, – К. (63) 
Р:2 
012 + 1 





(о = x) -L 


Xj 


Given p,, as defined by (60), the value of с, that solves (63) defines the shareholders’ suing 
strategy after observing %,.” 

After realizing x,, for the firm to report &, with probability one (р,, = 1) it must be 
true that: 


k-(1-o)X(x,-L =k + (1 — a) Xx, (64) 


where а 0, has been dropped on the RHS of (64) because с, = 0, given the off-equilibrium 
belief that a report of 2, came from the low-type firm. Similarly, ¢,D,, is dropped on the 
LHS of (64) because D,, = 0. Rearranging (64) yields: 


im cud reco E s etl viresque 
= )(s ц") = (х, = K). (65) 


Because LHS (65) > LHS (63), while the RHSs are the same, the inequality in (65) is also 
met, implying that the firm will always report %, after realizing x,, as conjectured. 
Finally, comparing the LHS of (63) to the RHS of (23), in order for both expressions 
to equal (x, — k) with o,D,, > 0 (see Claim 7), it must be that p,; in (63) is strictly less 
than р, in (23). That is, the probability of false disclosure must be smaller when shareholder 
litigation 1s feasible. This establishes Proposition 2.1(b). B 


The existence of the equilibria in all other cases can be established in a similar fashion. 
We next provide Claims 7-9 without proofs. (However, proofs are available from the 
authors.) 


Claim 7 
(о tx — 2L — 2k)\ ү Ка, — хр) _ : mW. 
e«( x, Хр 21, xx) 2t) 607 a pooling equilibrium. 


22 Tf k* is such that the shareholders’ suing strategy is not in the interior (.е., if о, = 1), the firm's equilibrium 
disclosure strategy is determined as the solution to (63) with о; = 1 and P, determined as in Lemma 2(b). 
When с, = 1, the argument for the firm's disclosing £, after realizing x, follows the lines provided below, with 
the modification that P, is as determined in Lemma 26). 
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Claim 8 

p,; in (63) is strictly less than p,; in (23); i.e., the firm overreports less frequently with 
litigation. | 

Claim 9 

L = L**. 

~ This concludes the proof for Lemma 1. The firm's equilibrium disclosure behavior, as 
characterized by Lemma 1, yields the results in Proposition 2.2 and Proposition 2.3. This 
concludes the proof for Proposition 2. E 
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ABSTRACT: In this paper, we derive a measure of diluted EPS that incorpo- 
rates the economic implications of the dilutive effects of employee stock op- 
tions. We show that the existing FASB treasury-stock method of accounting 
for the dilutive effects of outstanding options systematically understates the 
optlons' dilutive effect, and thus overstates reported EPS. Using firm-wide 
data on 731 employee stock option plans, our proposed measure suggests 
that economic dilution from options is, on average, 100 percent greater than 
dilution п reported diluted EPS using the FASB treasury-stock method. 

We examine the implications of our analysis for stock price valuation, the 
price-earnings relation, and the retum-earnings relation. We demonstrate an- 
alytically that when firms have options outstanding, empirical applications of 
equity valuation models that use reported per-share earnings as an input (e.g., 
Ohlson 1995) yield upwardly biased estimates of the market value of common 
stock. We predict that when the difference between our measure of economic 
dilution from options and the FASB treasury-stock method dilution from op- 
tions is greater, the observed retum-earnings and price-earnings coefficients 
will be smaller, and we provide some (albeit weak) empirical support for this 
prediction. 
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І. INTRODUCTION 

1 use employee stock options more frequently and in larger quantities than they 
Е decades ago. The median number of shares reserved for stock options as а 

percentage of shares outstanding for all firms on Compustat increased monotonically 
from 4.6 percent in 1985 to 8.9 percent in 1995. In our sample, options outstanding (which 
is a subset of shares reserved for options) grows monotonically from 5.3 percent of shares 
outstanding at December 1994 to 6.1 percent at December 1997. This growth has drawn 
scrutiny from members of the investment community, including individual and institutional 
shareholders, analysts, standard setters, and regulators, many of whom are concerned that 
diluted earnings per share (EPS) understates the effect of stock options on corporate per- 
formance (e.g., see The Economist 1999). 

Аз a summary assessment of a corporation's current performance, the EPS number and 
forecasts of expected EPS are central to fundamental analysis, equity valuation, and per- 
formance evaluation. Investors, analysts, and regulators have at least two concerns about 
the economic impact of employee stock options on EPS. First, what is the appropriate 
charge to earnings for compensation expense associated with newly granted employee stock 
options? That is, what is the appropriate numerator in the EPS calculation? Second, how 
much of a firm's earnings accrues to holders of outstanding options? That is, what is the 
appropriate denominator in the EPS calculation such that diluted EPS reflects current per- 
formance per unit of common equity? 

In this paper, we focus on the proper measurement of the denominator in the EPS 
calculation and provide theoretical and empirical evidence that diluted EPS, when computed 
using the FASB treasury-stock method, underestimates the economic dilutive effects of 
outstanding options.’ Intuitively, the expected future stream of economic earnings drives 
the total value of a firm's equity, which includes outstanding common stock and options- 
based equity. That is, both current optionholders and current stockholders have economic 
claims on the firm's earnings, and the two sets of claimholders share the capitalized value 
of these earnings. We argue that any diluted EPS measure that summarizes firm performance 
per unit of common stock must reflect the claim on firm earnings that accrues to outstanding 
optionholders, and we show that the FASB treasury-stock method fails to achieve this 
objective. 

We begin our theoretical analysis by noting that total equity value is the sum of common 
stock value and the value of total outstanding options. We use this relation to allocate 
earnings between stockholders and optionholders, and then scale the earnings allocated to 
stockholders to obtain a measure of options-diluted EPS that reflects the per-share claim 
common stockholders have on the firm's earnings. We show that our theoretical measure 
of option dilution 18 substantially greater than option dilution computed using the FASB 
treasury-stock method. We then derive the relation between changes in earnings and stock 
returns, and show that the portion of equity value change captured by optionholders is a 
function of the sensitivity of outstanding options to a change in stock price (i.e., the option 


! Under the treasury stock method, the dilutive shares due to (in-the-money) stock options equals the difference 
between the number of common shares that would be issued upon exercise of the options and the number of 
common shares that can be purchased with the proceeds from option exercise. 
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delta). We illustrate theoretically that estimated return-earnings and price-earnings coeffi- 
cients are expected to be smaller, the greater the difference between our measure of dilution 
from options and FASB treasury-stock method dilution from options. 

Our empirical analysis indicates that FASB-diluted EPS systematically underestimates 
the dilutive effect of employee stock options. In a sample of 731 large firms over the period 
1994—1997, the average economic dilution due to stock options (estimated using our 
method) is equivalent to 2.96 percent of weighted average common shares outstanding. In 
contrast, the average dilution due to stock options computed using the FASB treasury-stock 
method is only 1.46 percent of weighted average common shares outstanding. For intensive 
users of stock options, such as high-growth firms, the difference between our estimate of 
economic dilution and FASB treasury-stock method dilution is as much as 8 percent 
of weighted average common shares cutstanding. Our empirical evidence on the return- 
earnings and price-earnings relation provides weak support for our hypothesis that earnings 
response coefficients estimated using FASB-diluted EPS have greater downward bias as 
error in the FASB treasury-stock method increases. 

Our theoretical analysis has implications for stock price valuation, the price-earnings 
relation, and the return-earnings relation. For example, our findings highlight that empirical 
applications of Ohlson's (1995) residual income valuation model using FASB-diluted earn- 
ings to estimate per-share stock valuation are misspecified, particularly for relatively inten- 
sive users of stock options. The misspecification arises because these models inadequately 
address the sharing of equity value with optionholders in calculating earnings per share. 
For some sample firms with large option plans, the value of options outstanding is approx- 
imately 10 percent of the market value of common stock. For these firms, ratios of observed 
share price to estimated fundamental value (calculated using the residual income model 
applied to FASB-diluted EPS) are understated by about 10 percent, and empirical estimates 
of the equity risk premium as in Gebhardt et al. (2001) are overstated. Although Ohlson 
(2000) is pessimistic about the validity of empirical applications of the residual income 
model for firms that issue stock options, we offer a means of correcting for this mis- 
specification with a deflator that varies with the characteristics of firms’ option plans. 

Our paper also provides insights for policymakers and accountants concerned with 
developing a measure of reported diluted EPS that captures the economic dilution from 
options accurately. Because the FASB treasury-stock method systematically understates the 
dilutive effects of outstanding options, thereby biasing FASB-diluted EPS upward, this 
accounting treatment is aggressive, and is neither unbiased nor conservative. In contrast to 
the FASB-diluted EPS, our measure of options-diluted EPS is consistent with the stated 
SFAS No. 128 (FASB 1997) objective to produce an EPS number that reflects the effect 
of dilutive securities. 

In related research, Huson et al. (2001) use a su of firms from 1970 to 1995 and 
document that the stock return response to changes in accounting income is smaller for 
firms with more shares reserved for conversion. They also show that the return-earnings 


? Shares reserved for conversion is the sum of (1) the maximum number of shares issuable upon conversion of 
convertible debt and preferred stock, (2) the number of stock options outstanding, (3) the number of outstanding 
warrants plus any other miscellaneous shares reserved for conversion, and (4) the maximum number of shares 
authorized for future option and restricted stock grants. Shares reserved for conversion is likely to be a noisy 
proxy for option dilution because it does not capture firm-specific variation in option characteristics, and because 
it includes shares reserved for future stock and option grants, and these reserved shares are not dilutive. An 
option grant in the future does not affect the current division of value between existing stock and option holders, 
just as, for example, the division of value is unaffected by the firm's future choice to issue convertible debt rather 
than straight debt. 
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response is smaller for firms with higher recent returns, where recent returns proxy for the 
extent to which options and convertible securities are in the money. Their empirical evi- 
dence is consistent with (1) optionholders and other convertible securityholders having a 
claim on firms' earnings; (2) this claim being proportionately greater when the options and 
convertibles are further in the money; and (3) the market reflecting the dilution of options 
and convertibles in stock prices. We extend and formalize Huson et al. (2001) by deriving 
a method that partitions earnings between stockholders and optionholders based on their 
relative economic claims. As explained above, we use this method to calculate a measure 
of options-diluted EPS that is appropriate for both valuation and (potentially) financial 
reporting. We also identify the nature and source of deviation between our measure of 
options-diluted EPS and FASB-diluted EPS. Using detailed, hand-collected data on stock 
option plans for a sample of firms from 1994 to 1997, we document the degree to which 
FASB-diluted EPS understates stock options' dilutive effect, and provide (weak) evidence 
that, compared to our theoretical measure of options-diluted EPS, FASB-diluted EPS yields 
downward-biased estimates of earnings-response coefficients. 

Section П explains both the FASB treasury-stock method of computing options’ dilution 
in FASB-diluted EPS and our method of adjusting diluted EPS to account for the economic 
dilutive effect of options. Section III describes sample selection and presents descriptive 
statistics on the sample firms' option plans. In Section IV, we compare the reported and 
economic dilutive effects of stock options, and examine whether stock prices and returns 
reflect the economic dilutive effect of options. We summarize the paper and discuss its 
implications in Section V. 


IL. COMPUTING OPTIONS-DILUTED EPS 

In this study, we focus on the dilutive effects of employee stock options, and abstract 
from diluted EPS reporting and valuation issues related to convertible debt, convertible 
preferred stock, and warrants. In our sample, stock options account for more than 80 percent 
of all dilutive shares, so we expect the dilutive effects of other convertible securities to be 
of secondary importance, at least on average. Ninety-four percent of our firms report di- 
Iution from stock options, but only 20 percent of our firms report dilution from convertible 
debt and preferred stock. Further, because the FASB requires the if-converted method to 
incorporate the dilutive effects of convertible debt and preferred stock into diluted EPS, an 
analysis of the dilutive effects of these securities 15 substantially more complex than for 
stock options.? 

In the following subsection, we summarize SFAS No. 128 accounting rules for calcu- 
lating FASB-diluted EPS using the FASB treasury-stock method. Second, we use a price- 
earnings model to develop a measure of EPS that reflects the economic dilutive effects of 
employee stock options. We go on, in the third subsection, to operationalize the measure 
of options-diluted EPS for explaining returns. The fourth subsection compares our measure 


3 The if-converted method sets dilutive shares equal to the number of shares that would be issued upon conversion 
of the security, and adds back the corresponding dividends or interest expense to income (if the shares are 
determined to be dilutive to EPS; otherwise dilution is zero). Unlike the FASB treasury-stock method for options, 
which systematically underestimates the economic dilution from options, the if-converted method can overstate 
or understate the economic dilution from convertibles. Whether dilution is overstated or understated is a complex 
function that depends on both the accounting (the relative magnitudes of the numerator and denominator effects 
and whether the securities are dilutive) and the economics (prevailing interest rates and embedded call and call- 
protection features in the convertible). In addition, it is unclear, theoretically, whether one should add back the 
entire amount of interest expense or dividends to the numerator of EPS, because the holders of the convertibles 
bear a portion of these costs. 
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of options-diluted EPS to FASB-diluted EPS, and discusses the implications of the differ- 
ences between these measures. 


FASB-Diluted EPS under the FASB Treasury-Stock Method 

SFAS No. 128 states that the objective of diluted EPS is to measure entity performance 
over the reporting period while recognizing the dilutive effect of all securities convertible 
into common stock that were outstanding during the period. Both SFAS No. 128 and 
Accounting Principles Board Opinion No. 15 (AICPA 1969) require firms to use the FASB 
treasury-stock method. Under this method, the dilutive shares due to (in-the-money) stock 
options equals the difference between the number of common shares that would be issued 
upon exercise of the options and the number of common shares that can be purchased with 
the proceeds from option exercise. In other words, the FASB treasury-stock method cal- 
culates options’ dilutive effect using the intrinsic value of an option, which is the difference 
between the share price and the exercise price of the option. If all of a firm’s options have 
the same exercise price, then the dilutive shares due to options are: 


Treasury-stock method dilutive shares from options = № max[0,(P — X)/P] 
where: 


No = the number of options outstanding; 
P = price per share of the firm’s common stock; and 
X = exercise price of each option.* 


We refer to diluted EPS calculated using the treasury-stock method as FASB-diluted EPS. 
When the firm’s only outstanding dilutive securities are options, we define FASB- 
diluted EPS as follows: 


E 
(№ + М/Ф - XPI (1) 
= E/Dyg,ss 


FASB diluted EPS = 


where: 


E = total earnings, and 
N, = the weighted number of common shares outstanding. 


We define Празв 45 the denominator [Ng + №((Р — X)/P)] that transforms total earnings 
E into FASB-diluted EPS. 


* If a firm has tranches of options outstanding, Мо, with differing exercise prices, X,, then the dilutive shares are 
computed by summing max(0, P — X,/P) х Мо. In addition, the FASB treasury-stock method requires that firms 
use the average stock price and number of options outstanding over the fiscal period in computing dilutive shares. 
Although we take these averaging issues into consideration in our empirical work, in our formal analysis, we 
assume a single exercise price, X, and a constant number of outstanding options, No, without loss of generality. 
From this point forward, we assume for notational simplicity that the options are in the money, and use 
(P — X/P) in place of max(0, P — X/P). 
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The Effect of Options on the Relation between Stock Prices and Earnings 

To derive an EPS measure that incorporates the economic dilutive effects of stock 
options (options-diluted EPS), we assume that equity value is a function of current eco- 
nomic earnings, E: 


Уау = Vequity(E). (2) 


This valuation form is quite general and is a transformation of the dividend-discount model 
of equity valuation (e.g., Williams 1938; Gordon 1962; Fama and Miller 1972; Collins and 
Kothari 1989; Ohlson 1995). When the firm has outstanding options that can be converted 
into common stock, the value of equity is the sum of common stock value and option value: 


V ug E) Уа БЈР V options E) 
= РМ; + О№ 
= РЕМ; + No(O/P)] (3) 


where: 


Мас = value of the firm's common stock; 
У оно = Value of the firm's outstanding options; and 
О = value per outstanding option. 


We re-express Equation (3) as the per-share value of the common shareholders' equity: 


V сату) 


P = N+ М. ©) 


(4) 


We operationalize Equation (4) to construct a diluted EPS measure that reflects common 
shareholders’ per-share earnings using the following price-earnings-multiple valuation 
model: 

Ушу = KE (5) 


equi 


where k is the price-earnings multiple. Substituting Equation (5) into Equation (4) yields: 


kE 
PS 6 
IN; + NoO/P)] 2 
The common shareholders’ per-share earnings (the options-diluted EPS) is: 
Options — diluted EPS = Oe ee 
[Ns + No(O/P)] 
= E/Dgcos (7) 


where Decon = [Ns + Мо(О/Р)] is the denominator that transforms earnings to obtain 
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options-diluted EPS. Our use of the denominator, Decon, to obtain options-diluted EPS 
recognizes that, even though options do not appear as common stock, they imply economic 
dilution and therefore a diluted EPS measure should decrease in the number of options and 
the value of each option relative to share price. 

Ап immediate implication of Equation (4) is that commonly used empirical models 
that express common stock value as a function of earnings or earnings and book value of 
equity are misspecified for firms with outstanding stock options. For example, consider the 
following empirical expression of the Ohlson (1995) model: 


V qug (BÀ = п ВУ, + q,Rl,, + + TRI (8) 


where ВУ is book value of equity, and RI,,, are forecasts of future residual income (fore- 
cast earnings minus forecast book value times the cost of capital). To make an accurate 
transition from Equation (8) to per-share values of common stock outstanding, it is nec- 
essary to recognize that both stockholders and optionholders have claims on future earn- 
ings. Therefore, to correctly infer the valuation per share of common stock outstanding, 
the book value, earnings, and forecasted earnings in Equation (8) must be deflated by 
[Ns + No(O/P)] as in Equation (4). Failure to adjust for the economic dilution of outstand- 
ing options results in an upward-biased share рпсе In addition, residual earnings and book 
value must be adjusted to reflect the economic expense of any wages paid in stock options 
(Hess and Lueders 2001).5 | 


Relating Stock Returns to Options-Diluted EPS 

In the previous subsection, we derive options-diluted EPS in a setting that models stock 
price as a function of the level of earnings. Researchers and investors often model 
stock returns as a function of earnings changes. In general, the relation between option 
price and stock price differs from the relation between changes in option price and changes 
in stock price. The intuition for this difference is that an option's value is often significantly 
less than the value of a share of stock (assuming the exercise price is not trivially small), 
whereas the sensitivity of an option's value to stock price is often similar to that of a share 
of stock (if the option is not substantially out of the money). To derive a relation between 
the change in equity value (1.е., stock return) and the change in earnings, we return to 
Equation (3) and assume that the change in equity value for a dollar of unexpected ac- 
counting earnings, or the earnings response coefficient, is k.” Differentiating Equation (3) 
by E, we obtain: 


5 We recognize that the computation of per-share earnings is not a necessary intermediate step in estimating stock 
price. That is, an equivalent estimate of per-share firm value can be obtained by using the level of earnings and 
book value to compute the total value of equity, subtracting an estimate of the value of options, and scaling the 
resulting estimate of total common stock value by the number of shares outstanding. We take as given that 
the FASB wishes to provide users of financial statements with a summary measure of firm performance (diluted 
EPS) that incorporates the dilutive effects of options and other convertible securities. With respect to valua- 
tion, our point is that the analysis and computations necessary for computing options-diluted EPS provide insight 
into misspecification in common empirical applications of equity valuation models, aud that the correction for 
this misspecification is embedded in our options-diluted EPS measure. We thank the referee for pointing out the 

$ Consistent with our analysis above, Hess and Lueders (2001) also show an adjustment is necessary both to the 

denominator and the numerator of EPS. 

Clearly, ERCs are not constant across firms, but vary with firm characteristics. Our theoretical analysis focuses 

on a single firm, and it is thus unaffected by cross-sectional variation in ERCs. To make the assumption of 

constant cross-sectional ERC realistic in our empirical analysis below, we create relatively homogeneous firm 
cross-sections in which the assumption of a constant earnings response coefficient is a priori reasonable. 


EI 
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ау us (E) dP dO dP 
I SequtyV 77 _ ВЫ ММ Ае 
dE Е dE Ns 5 No dP dE 
dP dO 
k= E Ns +No | (9) 
Upon rearranging, we obtain:® 
dE 
EA [N, + No(dO/dP)] 


= k(dE/ Dgerurns) (10) 


which says that the price change is k times the change in earnings divided by the denom- 
inator Daerugns, Where Dasrurns = [Ns + No(dO/dP)]. 

Like Decon: Ръвтовмѕ i$ a denominator that adjusts for the dilutive effect of options. 
When a firm has no outstanding options, Ръьтовмѕ equals № in Equation (10), which means 
the sensitivity of stock price to earnings changes is proportional to the change in earnings. 
When the firm has options outstanding, however, Equation (10) shows that share prices are 
less sensitive to changes in earnings because a portion of tbe change accrues to option- 
holders? The denominator, Dkerugns» operationalizes this economic dilutive property by 
transforming a given dollar change in earnings to adjust for both the quantity of options 
outstanding and the sensitivity of an option's value to a change in stock price, dO/dP. In 
the Appendix, we provide a simple example that illustrates the intuition behind Equations 
(7) and (10). 


Bias in Earnings-Based Valuation and Response Coefficients Due to Error in the 
FASB Treasury-Stock Method 

When a firm has stock options outstanding and positive earnings, options-diluted EPS 
is less than FASB-diluted EPS calculated according to the FASB treasury-stock method. 
Therefore, valuation models that rely on FASB-diluted EPS yield upwardly biased estimates 
of per-share stock price, and regressions of stock price on FASB-diluted EPS yield down- 
wardly biased regression coefficients. This follows directly from a comparison of Decon 
with Drass- To show this formally and to provide guidance to our empirical specifications 
in the next section, we restate the price-earnings relation using options-diluted EPS, i.e., 
Equation (6): 


8 We derive the relation between stock returns and earnings changes in Equation (10) for a marginal change 
in earnings assuming that the option delta, dO/dP, does not change for a marginal change in earnings бе. 
d(dO/dP)/dE = 0). Because we empirically test this expression using discrete earnings changes, variation in 
dO/dP due to earnings changes can induce measurement error in our tests. The derivation of Ена (10) for 
a marginal change in earnings also requires that the numbers of shares outstanding (N,) and options outstanding 
(Мо) are constant. Over a discrete period, these values will change if, for example, the firm issues or repurchases 
shares. When these changes occur, the amount of equity capital that generates earnings also changes. In empirical 
tests of Equation "s we follow prior research and control for these changes using a weighted average of diluted 
shares 

? While Huson et ki (2001, 596) focus on how shares reserved for conversion affect the permanence of abnormal 
earnings in an Ohlson framework, their Appendix (Huson et al. 2001, 610) provides intuition similar to ours 
using an option-pricing framework to illustrate the direction of the effect of dilution from options. 
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T c 
[Ns + No(O/P)] 


aif EM и) aD 
ECON 


P = КСЕ/Оьсон) 


The first equality in Equation (11) shows that price is К times options-diluted EPS 
(E/Dacon). Of course, firms do not report options-diluted EPS, but instead report options’ 
dilutive effect on EPS using the FASB treasury-stock method, or a dilution adjustment to 
earnings using Dpasp, as in Equation (1). The second equality in Equation (11) shows that 
the multiple on FASB-diluted EPS is biased downward relative to Е when Песок is greater 
than Dp s. 

А comparison of ОПрсок with Прдов from Equations (7) and (1) indicates that Decon is 
greater than Djs, as long as the option price О is greater than the option's intrinsic value 
(P – X). Because an option has time value, О always exceeds (Р — X). Figure 1 plots 
O/P and (P — X)/P for a typical employee stock option as a function of the price-to-strike 
ratio (1.e., P/X). We examine options with price-to-strike ratios between 0.5 and 3.0 (less 
than 4 percent of our sample firms' option plans have average price-to-strike ratios outside 
these price-to-strike bounds). 

The largest discrepancy between O/P and (P — X)/P occurs when the price-to-strike 
ratio is around 1, that is, when the option is “at the money." For the typical at-the-money, 
long-duration employee stock option illustrated in Figure 1, option value as a fraction of 
stock price, О/Р, is roughly 0.40. Therefore, each option gives rise to 0.40 dilutive shares. 
In contrast, the FASB treasury-stock method assumes zero dilutive shares for at-the-money 
options because (P — X)/P = 0. Although the gap between O/P and (P — X)/P shrinks 
as the price-to-strike ratio deviates from 1, the difference between economic and FASB 
dilution is substantial throughout the range in the figure. The illustration in Figure 1, in 
conjunction with Equation (11), motivates a primary hypothesis of this study: that we expect 
a regression of stock price on FASB-diluted EPS to yield a regression coefficient that is 
biased downward relative to k. 

We scale Equation (10) by lagged stock price, and use the logic in Equation (11) to 
obtain an expression that links changes in equity value (1.е., stock returns) to scaled changes 
in earnings: 


D. dE/D 
Return — k sa| |2) 12 
Р Price, , (а) 


Analogous to the arguments above, the multiple on change in FASB-diluted EPS is biased 
downward relative to К when Dygrygys 15 greater than Прдзв. 

A comparison of Првтјено With Dyas, from Equations (10) and (1) indicates that 
Drerorns exceeds Deasg as long as dO/dP is greater than (P — X)/P. The dashed line in 
Figure 1 shows that dO/dP always exceeds (P — X)/P. This relation follows from the fact 
that dO/dP is always greater than O/P, and we have previously shown that O/P is greater 
than (P — X)/P. The intuition for the reason dO/dP is greater than O/P follows from the 
option valuation model, in which: 


О = P x (dO/dP) — x (13) 


and x is the expected value of the exercise price. Thus, O/P equals dO/dP — x/P, from 
which it follows that dO/dP always exceeds О/Р. 
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FIGURE 1 
Comparison of Ditutive Shares Arising from Options, Based on: (1) Option Delta 


(Return-Earnings Model), (2) Option Value to Price (Price-Earnings Model), and 
(3) FASB Treasury-Stock Method* 
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* We base the plots on an underlying option with a maturity of 7 years on a stock with a price of $100. We 
determine the exercise price of the option by the price-to-strike ratio. The stock's dividend yield is 1 percent, 
the annualized standard deviation of stock returns is 0.30, and the risk-free rate is 6 percent. We value the 
option using the Black-Scholes formula for valuing European call options, as modified to account for dividend 
payouts by Merton (1973). Dilution based on option delta applies to the return-earnings model as derived in 
Equation (10); dilution based on the option value to price applies to the price-earnings model as derived 
in Equation (7). Dilution based on the FASB treasury-stock method equals (P — X)/P, where P is the stock price 
and X is the option's exercise price. 


Figure 1, in conjunction with Equation (12), motivates another primary hypothesis of 
this study: that we expect a regression of stock returns on the change in FASB-diluted EPS 
to yield a regression coefficient that is biased downward relative to k. The divergence 
between DRerurns and Прасв also implies that common earnings capitalization valuation 
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models that underlie the earnings response coefficient literature (e.g., Kormendi and Lipe 
1987: Collins and Kothari 1989) are misspecified for firms that are intensive issuers of 
stock options, unless earnings are properly adjusted for the options’ dilutive effects. 


Ш. SAMPLE AND VARIABLE MEASUREMENT 
This section describes our sample selection procedure, explains how we calculate ec- 
onomic dilution due to employee stock options, and provides descriptive statistics on the 
magnitudes and characteristics of the sample firms' stock option plans. 


Sample Selection and Descriptive Statistics 

Our data come from four sources. First, we obtain an initial sample of 1,059 firms with 
December fiscal year-ends from the 1998 Execucomp database. This database contains a 
broad sample of small, medium-sized, and large firms. Second, we obtain data on outstand- 
ing options for fiscal years 1994—1997 from firms' 1997 10-K reports. Third, we use CRSP 
data to calculate stock returns, stock-return volatility, and Treasury bond yields. Finally, we 
obtain firms' financial data and industry classifications from Compustat. 

We remove firms from the initial sample of 1,059 firms if data are missing from the 
10-K. CRSP, or Compustat. We exclude firm-years if an acquirer assumes the target com- 
pany's options in an acquisition. We also remove any firm-year in which a company makes 
an acquisition using the pooling-of-interests method and all firm-years prior to this acqui- 
sition, because it is not possible to determine the preacquisition composition of the firm's 
option plan. We remove firm-years with losses because existing accounting rules treat the 
dilutive effects of options differently for firms with negative and positive earnings. Specif- 
ically, there is no adjustment for options for firms with losses (because these options are 
considered by the FASB to be antidilutive).'? Furthermore, Hayn (1995) and others show 
that the relation between returns and earnings differs across firms with positive and negative 
earnings. Finally, we eliminate the most extreme 1 percent earnings change and return 
observations. The resulting sample consists of 731 firms and 1,787 firm-years of observa- 
tions for fiscal years 1995 to 1997.1 

Table 1 summarizes descriptive information about the sample firms' option plans. On 
average, the firms have 7 million employee stock options outstanding, or 5.8 percent of 
reported weighted-average shares outstanding. There is substantial variation in option plan 
size, with options ranging from 0 percent to more than 31 percent of weighted average 
common shares outstanding. The average option plan has a Black-Scholes value of $164 
million, with the largest plan valued at more than $9.3 billion (the next section discusses 
our use of the Black-Scholes model in detail) The option plan values are a substantial 
fraction of firms' market capitalization. The value of the average option plan is 3.1 percent 
of common stock value, and more than 5 percent of the plans in our sample have a value 
that exceeds 10 percent of their firm's stock value. These large plan values are not surprising 
given the large number of options outstanding and the fact that, on average, the options in 
these plans are substantially in the money. The mean price-to-strike ratio of the options 


10 The theory in Section H suggests that optionholders participate in both increases and decreases in firm value. 
Thus, options are dilutive even for firms that report losses. Specifically, the analysis in Section II predicts that 
outstanding options will dampen the negative impact of poor earnings on the value of equityholders' claims. 
However, the treasury stock method incorporates no dilution when earnings are negative, and this substantial 
difference between economic dilution and reported dilution provides a potential explanation for some of the 
decreased magnitude of ERCs on loss observations. 

11 We have no observations for 1994 because in order to compare our method with the FASB treasury-stock method, 
we require two years of data (e.g., we use the 1994 and 1995 year-end option data to compute average diluted 
shares outstanding in 1995). i 
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TABLE 1 
Descriptive Statistics on 1,787 December Fiscal Year-End Observations for a Sample of 731 
Firms’ Option Plans from 1995—1997* 


Standard 
Mean Deviation Minimum ОТ | Median Q3 Maximum 





Total number of op- 
tions outstanding, 
millions 7.01 15.99 0.00 0.99 2.36 5.95 177.22 


Total options scaled by 
reported weighted- 
average shares 
outstanding 5.7996 4.74% 0.00% 255% 4.7496 7.68% 31.31% 


Total value of options 
outstanding, 
$millions $163.95 $529.57 $0.00 $9.91 $33.50 $111.25 $9,323.50 


Total value of options 

scaled by market 

value of common 

stock 3.08% 3.07% 0.00% 1.02% 2.17% 4.13% 20.41% 
Price-to-strike ratio of 

‘options (excludes 

firms with no : 

options)" 1.61 0.67 0.35 1.18 1.44 1.87 8.96 


* We obtain option plan details from the Execucomp database and firms' 1997 10-K reports; stock price data and 
Treasury bond yields from CRSP; and financial data from Compustat. We exclude from the sample firm-years 
with losses; firm years in which an acquirer assumes a target firm's options using the pooling-of-interests method 
of accounting; and the extreme 1 percent of the firm-years ranked according to earnings changes and stock returns. 
We base option values on the Black and Scholes (1973) model for valuing European call options, as modified to 
account for dividend payouts by Merton (1973). 

> We calculate the price-to-strike ratio of options for each firm using the entire portfolio of outstanding options for 
each firm, and therefore it represents an average ratio across different options with different exercise prices 
outstanding for each firm. 


outstanding is 1.61, indicating that the stock price exceeds the options' exercise price by 
an average of 61 percent. 


Measuring the Dilutive Effect of Options 

Our measure of the dilutive effect of stock options incorporates the optionholders' share 
of firm value. From Equation (7), the optionholders' share of total firm value in the price- 
earnings-multiple model depends on the number of shares under option, No, multiplied by 
O, the average value of options outstanding. From Equation (10), the optionholders' share 
of the change in firm value in the return model depends on the number of shares under 
option, Мо, multiplied by dO/dP, the average sensitivity of option value to stock price (i.e., 
the option delta). 

We obtain the number of shares under option from 10-K disclosures. However, firms 
do not report the average value and delta of outstanding options. We use the method 
developed in Core and Guay (2002) to estimate the value and delta of the entire portfolio 
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of the firm's outstanding options at year-end. The essence of their method is to use the 
Black and Scholes (1973) model, as modified by Merton (1973) to account for dividend 
payouts, to calculate the value and delta as if the option portfolio were a single grant. Core 
and Guay (2002) document that this method yields value and delta estimates that are ap- 
proximately unbiased in broad samples and highly correlated (> 99 percent) with the mea- 
sures that would be obtained if the parameters of the individual options in the portfolio 
were known. А 

Employee stock options have properties, such as a vesting period and nontransferability, 
that deviate from the assumptions underlying standard option-pricing models (Hemmer et 
al. 1994; Huddart 1994; Cuny and Jorion 1995). These features likely contribute to the 
findings of Hemmer et al. (1996) and Huddart and Lang (1996) that employees tend to 
exercise options prior to maturity. To address this potential valuation issue, we estimate 
Black-Scholes value using two alternative expected times-to-maturity: five years and seven 
years. Although we base our reported results on a seven-year maturity, the results are not 
sensitive to using a five-year maturity. 

Earnings generated over a fiscal period are a function of the average amount of capital 
outstanding over that period. Therefore, we use the average stock option capital outstanding 
over the year to estimate both the FASB treasury-stock method dilution and our measures 
of economic dilution in Equations (7) and (10). The reported data on FASB treasury-stock 
method dilution already reflect this averaging procedure, as required under SFAS No. 128, 
and reflect firms’ knowledge of the timing of option grants and exercises during the year. 
However, firms report data on options outstanding only as of the fiscal year-end. Therefore, 
we estimate average option value and delta as the average of the beginning-of-year and the 
end-of-year estimates.° 

We obtain the number of FASB treasury-stock method shares in FASB-diluted EPS 
directly from the 10-K disclosures. To isolate the dilutive effect of stock options, we record 
separately the shares due to stock options and other dilutive securities. In about 10 percent 
of the firm-years, the shares due to stock options are combined with other convertible 
securities. In these cases, we estimate the FASB treasury-stock method shares from options 
using data from the option-plan footnote disclosures. We compute the average of FASB 
treasury-stock method shares at the beginning and end of the fiscal year as a proxy for the 
actual shares from options included in FASB-diluted EPS. 


ГУ. RESULTS 
This section begins with descriptive statistics on the difference between FASB-diluted 
EPS and options-diluted EPS for the sample firms. We then test the implication derived in 


12 To the extent that employees exercise options earlier (later) than we assume, our estimate of Black-Scholes 
value is upwardly (downwardly) biased. For example, the option value-to-price ratio of an at-the-money, seven- 
year (five-year) option is 0.40 (0.34) for a stock with volatility of 30 percent per year and annual dividend yield 
of 1 percent when the risk-free rate is 6 percent. Because these differences in maturity make little difference in 
the likelihood that the option will finish in-the-money and that the holder will capture a price change, the Black- 
Scholes option delta used in our empirical application of the return-earnings model is less sensitive to the length 
of the expected exercise period. For example, the delta of an at-the-money seven-year (five-year) option is 0.74 
(0.72) for a stock with volatility of 30 percent per year and annual dividend yield of 1 percent when the risk- 
free rate is 6 percent. 

As a practical matter, the prices we use to compute both SFAS No. 128-based diluted EPS and option-diluted 
EPS reflect average prices for the period over which we compute earnings. The prices we use in computing 
options dilution are not, in general, equal to the price after earnings are reported, which incorporates the infor- 
mation in reported earnings. This difference between the actual price and the price we use to compute dilution 
is an additional source of error in both measures in our tests of the influence of option dilution on the relation 
between stock price and earnings. However, because FASB treasury-stock method dilution is always less than ' 
economic option dilution, this error does not change the direction of the coefficient bias in regressions of price 
on FASB-diluted EPS. 


- 
ro 
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the previous section that the understatement of stock option dilution in FASB-diluted EPS 
downwardly biases estimates of both the stock return response to changes in FASB-diluted 
EPS, and the stock price response to FASB-diluted EPS. 


Summary Statistics on Options-Diluted EPS vs. FASB-Diluted EPS 

Table 2 summarizes the dilutive effect of stock options on EPS in our sample. Panel 
А of Table 2 reports that the dilutive shares from stock options under the FASB treasury- 
stock method is, on average, 1.46 percent of common shares outstanding. Panel B of Table 





TABLE 2 
Descriptive Statistics on Employee Stock Option-Related Dilutive Shares? 


Panel А: FASB Option Dilution Based on (P — X)/P 


FASB treasury-stock method 
dilutive shares scaled by 
weighted average shares 
outstanding 1.46% 1.66% 0.00% 0.33% 0.95% 1.9696 14.47% 


Panel B: Economic Option Dilution in Options-Diluted EPS, Based on O/P 


Option dilution in options- 
diluted EPS based on O/P 
scaled by weighted 
average shares outstanding 2.96% 3.00% 0.00% 0.97% 2.07% 3.90% 22.06% 


FASB dilution/Options 
dilution based on O/P 48.35% 24.41% 0.00% 32.42% 49.64% 65.96% 100.0096 


Panel C: Economic Option Dilution for Explaining Returns, Based оп dO/dP 


Option dilution for 
, explaining returns based 
on dO/dP scaled by 
weighted average shares 
outstanding 4.54% 402% 0.00% 181% 3.51% 6.02% 24.90% 


FASB dilution/Options 
dilution based on dO/dP 30.41% 18.03% 0.00% 17.87% 29.07% 41.93% 99.88% 


* The sample contains 731 firms and 1,787 firm-year observations from 1995 to 1997. FASB dilution is the number 
of dilutive shares due to employee stock options according to SFAS No. 128 financial-reporting requirements. 
Firms use the FASB treasury-stock method to compute dilutive shares from options, and each option's dilutive 
shares equals (P — X)/P, where P is the average stock price during the year and X is the exercise price of the 
option. Economic option dilution in options-diluted EPS based on O/P is dilutive shares from options in the 
denominator of options-diluted EPS; we derive this measure within a price-earnings model in Equation (7). This 
dilution measure is equal to the average of beginning- and end-of-year average Black-Scholes value for the options 
in a firm's stock option plan, divided by stock price (O/P), and multiplied by the number of options outstanding. 
We base option-dilution for explaining returns on dO/dP; we derive this measure in a returns-earnings model in 
Equation (10). Dilutive shares in the return-earnings model equal the average of beginning- and end-of-year 
average Black-Scholes deltas (i.e., dO/dP, or sensitivity of option value to stock price) for the options in a firm's 
Stock option plan, multiplied by the number of options outstanding. We scale а! dilution measures by the 
weighted-average number of shares used in computing basic EPS. 
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2 shows that our measure of average dilutive shares in options-diluted EPS is 2.96 percent, 
nearly twice the dilution under the FASB treasury-stock method. The maximum dilution 
from options is 22.06 percent of common shares outstanding, compared to a maximum of 
14.47 percent under the FASB treasury-stock method. The distribution of the data indicates 
that FASB treasury stock shares are less than half the magnitude of our options-diluted 
shares for nearly 50 percent of the firm-years. 

Panel C of Table 2 reports the fraction of returns (ie. the change in equity value) 
attributable to optionholders. The return-earnings model implies average dilutive shares of 
4.54 percent, which is about three times as much as the average FASB dilutive shares (1.46 
percent). Furthermore, the distribution of the data indicates that FASB dilution is less than 
half as large as our measure of option dilution in the return-earnings model for nearly 90 
percent of the firm-years. Intuitively, an option's dilutive effect in explaining returns is 
larger than that in Panel B for the price-earnings model because the ratio of an option's 
value relative to the stock price (i.e., O/P in Equation [7]) is smaller than the dollar change 
in option value per dollar change in stock price (i.e., dO/dP in Equation [10]. The mag- 
nitude of these differences in dilution suggests that the effect of using the downward-biased 
FASB measure is likely to be material for many firms. 


Understated Dilution and Bias in the Return-Earnings Relation 

In this section, we present tests of our hypothesis that understated stock option dilution 
in FASB-diluted EPS downwardly biases estimates of the stock-return response to FASB- 
diluted EPS changes as Equation (12) predicts. In the following subsection, we examine 
the downward bias in estimates of the relation between stock price and FASB-diluted EPS 
as Equation (11) predicts. We focus on the return-earnings relation first because of the 
concern of a potential correlated-omitted variable bias in the price-earnings levels regres- 
sions (e.g., Kothari and Zimmerman 1995; Holthausen and Watts 2001). However, results 
employing both approaches are similar. 


Bias in the Return-Earnings Relation 

As expected from the analysis in Section II, the data reported in the previous subsection 
document that treasury-stock method dilutive shares from options in FASB-diluted EPS do 
not fully capture the economic dilutive effect of options on EPS. Therefore, we expect the 
relation between changes in common stock value (1.е., returns) and changes in FASB-diluted 
EPS to be sensitive to the economic dilutive effects of stock options as derived in Equation 
(12). 


Regression Model 
To implement a regression test of the predicted downward bias in the ERC shown in 
Equation (12), we re-write the equation to include an interaction between the scaled EPS 
change and (1 — Празв/ рвтџем5): 
TR в ES e. LE -diluted EPS) „ x (1- Diss )| 
Price, , Price, , s 
(14) 


The second expression in Equation (14) shows that the return response to FASB-diluted 
earnings change is lower than k, and is negatively related to the degree to which FASB- 
diluted EPS understates economic dilution of options (1.е., negatively related to (1 — Dyasp/ 


Павтовмз)- 
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To estimate Equation (14), we measure FASB-diluted earnings per share with Diluted 
EPS in sample year 1997 and Primary EPS for earlier years.'* To ensure that returns fully 
reflect the information in earnings changes, we use annual returns beginning in the fourth 
month of the fiscal year through the third month after the end of the fiscal year (we use 
raw returns to be consistent with measurement of the earnings variable). Because all our 
data have December fiscal year-ends, our inclusion of year dummies in the regressions 
controls for market-wide effects in the annual returns. 

To operationalize (1 — Dpass/Drerugns) (hereafter “Dilution error"), we use tbe def- 
initions of Diass and Прртовме in Equations (1) and (10), respectively, to rewrite this 
expression as follows: 


Ў. р 
Dilution error = 1 — —FASB— 


Dgerurns 
= Dgerurns — Drasp = No(dO/dP) — МІФ — X)/P] (15) 
RETURNS М; + No(dO/dP) 


= asm - [Ф – X/P]] , |  No(do/dP) 
i (dO/dP) № + No(dO/dP) 


= [Per-Option Error] X [Option Intensity] 
where: 


Мо = average options outstanding; 
dO/dP = per-option delta calculated using Black-Scholes model; 
(P — X)/P = per-option FASB treasury-stock method dilution from 10-K disclosures; and 
№; = weighted average shares outstanding exclusive of the effects of stock op- 
tions, measured as total shares in the denominator of FASB-diluted EPS less 
[No — X)/P]. 


The final expression of Equation (15) illustrates that the dilution error in the return- 
earnings model is the product of (1) the per-option error, expressed as the percentage 
difference between the option delta, dO/dP, and the option's intrinsic value, (P — X)/P; 
and (2) the intensity with which the firm uses options, as measured by the change in the 
value of options outstanding as a fraction of the change in total equity value for a given 
price change. We refer to this decomposition of the dilution error below when we discuss 
appropriate controls for other economic determinants of the earnings response coefficient. 

А direct test of our predictions suggests the following regression: 


Return, = a + b (AEPS, ,,/P, 1] + c [AEPS, ,,/P, , х Dilution error] 
+ year dummies + e, (16) 


where P,_, is beginning of period price. The year dummies control for market-wide effects 


14 Prior to December 15, 1997, firms reported "Primary EPS”; since that date, in accordance with SFAS No. 128, 
firms have reported “Diluted EPS.” The main difference between the two measures is how they account for 
dilution from convertible securities. We do not expect that mixing the two EPS measures will affect our inference, 
because both measures use the FASB treasury-stock method for computing the option dilution. For the remainder 
of the paper, we refer to both Primary and Diluted EPS as '"FASB-diluted EPS.” 
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in annual returns. Consistent with Equations (12) and (14), we predict that the earnings 
response coefficient is smaller when FASB treasury-stock method dilution understates ec- 
onornic dilution to a greater degree; thus we predict that the coefficient c in Equation (16) 
is negative. 

The modeling above in Section II assumes a cross-sectional constant earnings response 
coefficient (ERC). Therefore, an important empirical issue in estimating Equation (16) is 
how to control for other economic determinants of the ERC that are correlated with firms' 
use of employee stock options. Economic determinants of the ERC, such as size, growth, 
and risk (see e.g., Collins and Kothari 1989; Biddle and Seow 1991; Ahmed 1994), are 
correlated with the intensity of firms' use of options for incentive purposes (e.g., Guay 
1999; Core and Guay 1999; Bryan et al. 2000). One potential empirical approach to 
address this problem is to include variables such as growth, size, and volatility as interactive 
terms with the change in EPS variable. However, untabulated regressions using proxies for 
ERC determinants interacted with the EPS variable indicate high collinearity between the 
EPS variable and the interacted EPS variables. For example, the average pairwise correlation 
between the earnings variable and the interacted earnings variables is 0.81.16 Although the 
coefficient on dilution error in this regression is negative, as predicted, the combination of 
the collinearity problem and the relatively small sample size reduces the statistical signif- 
icance of all the included variables and yields a specification with low power, thereby 
rendering the results uninformative.!” 

As an alternative means of controlling for determinants of the ERC that are correlated 
with options use, we partition the sample firms into relatively homogeneous groups based 
on variables that we expect to be correlated with cross-sectional variation in ERCS, and 
allow the coefficient on AEPS, to vary across these groups. We use the following regression 
specification to estimate distinct ERCs for groups of firms ranked by quintiles of variables 
that capture variation in ЕКС: 


Return, = a + УП, X (b, AEPS,_,,/P,_,)] + c [ABPS, ,,/P.., X Dilution error] 
+ year dummies + e, (17) 


where I, is an indicator variable equal to 1 for quintile p, and 0 otherwise. 

We estimate this model by ordinary least squares (OLS). Because our data are aligned 
in calendar time, our standard errors could be understated because of cross-sectional de- 
pendence. Therefore, we report t-statistics based on standard errors using Froot's (1989) 
procedure, assuming that cross-sectional correlation occurs within two-digit SIC code in- 
dustries, but not across industries. In addition, because our pooled regressions have up to 
three observations per firm, we modify the Froot (1989) standard errors using Rogers' 
(1993) method to obtain standard errors that are corrected for the effect of autocorrelated 


15 Leverage is also correlated with both ERCs and stock option use. Because leverage is endogenously determined 
as a tunction of a firm's growth opportunities (Barclay and Smith 1995), controlling for growth opportunities 
also controls for leverage. 

16 The fact that the highest condition index for the regression is 113, and that more than 50 percen: of the variance 
of three coefficient estimates is associated with this coefficient index, suggests severe multicollinearity problems 
(Belsley et al. 1980). 

И Following Biddle et al. (1995), we also estimate a model including current and lagged earnings separately in 
place of the earnings change variable. Including current and lagged earnings separately allows the coefficients 
on those variables to differ, whereas using the earnings change variable alone forces the same coefficient on 
both current and lagged earnings. We also estimate the regression model with the dilution errar term included 
as a main effect in addition to the interaction variables. All the alternative specifications yield results similar to 
those reported. 
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residuals. The resulting standard errors are robust to heteroskedasticity, cross-sectional de- 
pendence, and serial correlation in the residuals. 

We estimate Equation (17) by ranking firms on variables that theory suggests are cor- 
related with ERCs: growth (we use lagged values of the book-to-market ratio as a proxy), 
firm size, and risk (we use the standard deviation of returns as a proxy). However, because 
all of these variables are likely to be correlated with firms' use of employee stock options, 
none of these variables in isolation is likely to control fully for the potentially confounding 
effects described above. 

We therefore also estimate Equation (17) using an alternative ranking variable based 
on the intensity of firms' use of employee stock options. This procedure more fully controls 
for variation in ERCs that is correlated with options use. Equation (15) shows that the 
dilution error in the return-earnings model equals the product of a per-option error multi- 
plied by the fraction of value change due to options (i.e., option intensity). We partition 
our sample into quintiles based on option intensity, as defined in Equation (15), and argue 
that this variable more fully controls for the multiple confounding correlations between 
ERC determinants and options use. Because option intensity and ERCs are positively cor- 
related with growth and risk and negatively correlated with size, we expect the ERC will 
increase across the option intensity quintiles. If this measure is successful, then we expect 
that the quintiles of firms ranked on option intensity are reasonably homogeneous with 
respect to our constant-ERC assumption noted above. However, we do not reduce the cross- 
sectional variation in the per-option dilution error within these quintiles, thereby preserving 
the power of our tests to detect the valuation implications of the dilution error. | 


Results 

Table 3 reports OLS regression results for Equation (17) using the pooled sample of 
1,787 firm-years from 1995 to 1997. We estimate the coefficients on change in EPS sepa- 
rately for each option-intensity quintile (first column) and then for each lagged book-to- 
market ratio quintile (second column). The regression specification includes untabulated 
intercept and year indicators. 

The by-quintile regression coefficients reported in Table 3 show the expected positive 
relation between the ERC and option intensity, and provides some evidence of the expected 
negative relation between the ERC and the book-to-market ratio. The ERC for the most 
intensive stock option user firms is 8.31, compared to 2.19 for the least intensive users. 
Similarly, the lowest book-to-market quintile firms' ERC is 3.24, compared to 2.80 for the 
highest book-to-market quintile firms. The monotonic increase in ERCS across the option- 
intensity portfolios is broadly consistent with the option-intensity rankings controlling for 
cross-sectional variation in the ERC, but the nonmonotonic pattern in ERCs across the 
book-to-market portfolios suggests that these rankings do not fully capture cross-sectional 
variation in the ERC. The generally small magnitude of our ERC estimates is consistent 
with the downward-biased estimates typically found in ERC studies. 

The results in Table 3 provide mixed evidence in support of our hypothesis that FASB- 
diluted EPS understates economic dilution of stock options, which in turn dampens the 
return response to EPS changes. When we use option intensity to control for cross-sectional 
variation in the ERCS, the coefficient on earnings changes interacted with the dilution error 
is negative and significant. The coefficient of —55 means that a dilution error equal to 1 
percent of weighted-average common shares outstanding is associated with a 0.55 reduction 
in the ERC, on average. Equation (14) predicts that this coefficient should be of opposite 
sign and of the same-magnitude as the average ERC. Our tests reject the hypothesis that the 
coefficient of —55 is equal in magnitude, but of opposite sign, to the average ERC of 4.35. 
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TABLE 3 
Variation in the Return-Earnings Relation Due to Error in FASB Treasury-Stock Method 
Option Dilution: ERC Varies by Option Intensity Quintile and by 
Lagged Book-To-Market Quintile* 


Return, = а + SID, X (b, AEPS,., /P, ,)] + c [AEPS, , /P,., X Dilution error] 
+ year dummies + e, 


Ranked on Option Ranked on Lagged 
Intensity Book-to-Market 
AEPS, ,,/P,. , — Portfolio 1 2.19 3.24 
(3.30) (3.06) 
AEPS, ,,/P,., — Portfolio 2 2.59 3.14 
(4.12) (4.06) 
AEPS, ,,/P, , — Portfolio 3 4.14 1.68 
(5.37) (1.80) 
ABPS, ,,/BP,., — Portfolio 4 4.51 1.87 
(4.23) (2.27) 
AEPS, ,,/P,., — Portfolio 5 8.31 2.80 
(4.39) (4.48) 
AEPS, ,,/P,., X Dilution error, —55.07 5.41 
(—2.90) (0.54) 
Adjusted R? 17.996 17.096 


"Тһе sample contains 731 firms and 1,787 firm-year observations from 1995 to 1997. Dilution error, equals the 
fiscal year t value of [(No(dO/dP) — Мо КР — X)/PD/(N, + No(dO/dP))] where № = average of beginning- 
and end-of-year options outstanding; dO/dP — average of beginning- and end-of-year average per-option delta 
calculated using Black-Scholes model; (P — X)/P = per-option FASB treasury-stock method dilution from 
10-K disclosures; and N, = weighted average shares outstanding exclusive of the effects of stock options, mea- 
sured as total shares in the denominator of FASB-diluted EPS less [N,(P — X)/P]. Return, is the annual buy 
and hold stock return from the fourth month of fiscal year t through the third month after the end of fiscal 
year t. AEPS,_,,/P,_, is the change in annual FASB-diluted EPS from fiscal year t — 1 to t scaled by Price, the 
stock price at the end of the third month of fiscal year t. D, is an indicator variable that takes a value of 1 for 
the pth portfolio, where we form the portfolios by ranking sample firms on option intensity or on lagged book- 
to-market values. We base the t-statistics (in parentheses) on Froot-Rogers standard errors that are robust to 
autocorrelation, cross-sectional dependence, and heteroskedasticity. 


This finding suggests that although investors do recognize the effects of dilution, either 
investors overadjust for dilution or our estimates are biased.'® When we use lagged book- 
to-market to control for cross-sectional variation in the ERCs, the coefficient on earnings 
changes interacted with the dilution error is insignificant. When we rank firms on size or 
the standard deviation of stock returns, the results are similar to those obtained when we 
rank on book-to-market (not tabulated). Thus, the results in Table 3 provide mixed support 
for our prediction that the dilution error is associated with variation in ERCs. 


18 We obtain the same inference if we estimate a regression that allows the interaction coefficient to vary with 
each quintile portfolio. Specifically, the estimates on the interactions are jointly significantly less than zero, but 
the coefficients on the individual interactions are significantly different from the negative of the associated ERC. 
For parsimony, we do not tabulate these results. 
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Understated Dilution and Bias in the Price-Earnings Relation 
We now examine whether the dilution error biases a price-earnings regression 
model. Following Equation (11), we estimate the following regression model: 


Price, = a + УП X (b, EPS,)] + c [EPS, x Dilution error] (18) 
+ year dummies + ©. 


We calculate the dilution error, analogous to Equation (15) with O/P substituted for dO/ 
dP: 


int еа Decon — Drass = No(O/P) — МІФ — X)/P] 
Dilution error coe | N, + N,(O/P) | 
- [ee КРАВ) |. | № (О/Р) 

(0/P) М; + N,(O/P) 


= [Per-Option Error] X [Option Intensity] 


(19) 


where: 


№ = average options outstanding; 
O/P = per-option price calculated using Black-Scholes model divided by stock 
price; 
(P — X)/P = per-option FASB treasury-stock method dilution from 10-K disclosures; and 
N, — weighted average shares outstanding exclusive of the effects of stock op- 
tions, measured as total shares in denominator of FASB-diluted EPS less 
[No(P — X)/P]. 


Table 4 presents the results from the regression specification in Equation (18) using 
quintiles formed by ranking the firms on their option intensity or on the book-to-market 
ratio. Equations (10) and (11) show that economic dilution in the price specification is the 
same as in the returns specification, except that the calculation uses O/P instead of dO/dP. 
Consequently, the option intensity shown in Equation (19) is the same as that shown in 
Equation (15), except that O/P replaces dO/dP. As with the return-earnings specification, 
the coefficient on (EPS x Dilution error) is significantly negative when the ranking pro- 
cedure uses option intensity, and insignificant when the ranking procedure uses the book- 
to-market ratio. Consistent with the results in Table 3, the results in Table 4 provide mixed 
evidence on our hypothesis that understated option dilution in FASB-diluted EPS dampens 
the association between prices and earnings. 


Sensitivity Analysis 

As additional tests, we also rank stocks independently on both option intensity and one 
of the three other economic determinants of ERCs (lagged values of book-to-market, firm 
Size, and return volatility), and we assign ranks of one, two, or three for each ranking 
variable. This three-by-three independent sort on option intensity and another economic 
variable creates nine portfolios of firms, and ensures that the observations within each 
portfolio are relatively homogeneous with respect to two determinants of the ERC. The 
untabulated results from these specifications are similar to those reported in the first column 
of Tables 3 and 4 in that tbe coefficient on the dilution error term is negative and significant. 
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TABLE 4 
Variation in the Price-Earnings Relation Due to Error in FASB Treasury-Stock Method 
Option Dilution: ERC Varies by Option Intensity Quintile and by 
Lagged Book-to-Market Quintile* 


Price, = а + Z[D, X (b, EPS,)] + c [EPS, X Dilution етот] + year dummies + e, 


Ranked on Option Ranked on Lagged 
Intensity Book-to-Market 
EPS, — Portfolio 1 9.42 14.07 
(10.02) (17.77) 
EPS, — Portfolio 2 9.78 11.81 
(16.20) (21.24) 
EPS, — Portfolio 3 11.56 9.83 
(13.81) (13.59) 
EPS, — Portfolio 4 12.27 f 10.23 
(14:45) (8.36) 
EPS, — Portfolio 5 13.01 ; | 9.75 
(10.56) (11.55) 
EPS, X Dilution error, —82.45 1.31 
(-2.75) (0.06) 
Adjusted R? 60.2 % 61.4 96 


*'The sample contains 731 firms and 1,787 firm-year observations from 1995 to 1997. Dilution error, equals the 
fiscal year t value of [(Мо(О/Р) — МЫР — XY/PD/(N, + No(O/P))] where Мо = average of beginning- and 
end-of-year options outstanding; O/P = average of beginning- and end-of-year average per-option price calculated 
using Black-Scholes model divided by stock price; (P — X)/P = per-option FASB treasury-stock method dilution 
from 10-K disclosures; and № = weighted average shares outstanding exclusive of the effects of stock options, 
measured as total shares in the denominator of FASB-diluted EPS less [No(P — X)/P]. Price, is the stock price 
per share at the end of the third month after fiscal year t. EPS, is the FASB-diluted EPS in fiscal year t. D, is an 
indicator variable that takes a value of 1 for the pth portfolio, where we form the portfolios by ranking sample 
firms on option intensity or on lagged book-to-market values. We base the t-statistics (in parentheses) on Froot- 
Rogers standard errors that are robust to autocorrelation, cross-sectional dependence, and heteroskedasticity. 


Finally, we rank stocks independently on both lagged values of book-to-market and one of 
the two other economic determinants of ERCs: firm size and return volatility. The results 
from these specifications are similar to those reported in the second column of Tables 3 
and 4 in that the coefficient on the dilution error term is insignificant. In summary, the 
coefficient on dilution error is significantly negative in all specifications that control for 
option intensity, but is insignificant in all specifications that do not control for option 
intensity. 

As noted in Sections I and II, in addition to appropriately measuring the denominator 
of EPS, investors, analysts, and regulators are also concerned about the appropriate charge 
to earnings in the numerator of EPS for compensation expense associated with newly 
granted employee stock options. SFAS No. 123 (FASB 1995) recommends, but does not 
require, firms to expense a prorated amount of the value of new option grants. Although 
few, if any, of our sample firms expense new stock options, empirical evidence suggests 
that investors consider the cost of options when setting stock prices (e.g., Aboody 1996; 
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Aboody et al. 2001). The conceptual argument that diluted EPS should reflect both an 
adjustment to the numerator for compensation expense from options and an adjustment to 
the denominator to reflect dilution from outstanding options is supported by both the FASB 
(SFAS No. 123, para. 101) and by theoretical research (e.g., Hess and Lueders 2001). 

To ensure the failure of reported earnings to reflect stock option expense does not 
influence our results, we re-estimate our regressions using earnings that is adjusted for an 
estimate of pretax option expense. Our adjusted earnings number is equal to reported 
earnings less an estimate of Black-Scholes value of new option grants in that уеаг.20 Our 
inference with respect to the coefficient on the dilution error (not tabulated) is robust to 
using adjusted earnings. Specifically, the coefficient on the dilution error remains signifi- 
cantly negative for the return-earnings and price-earnings specifications in Tables 3 and 4 
that control option intensity, and becomes significantly negative in the Table 3 specification 
that controls for only book-to-market. 

To summarize, our overall results provide weak support for our hypothesis that dilution 
error is associated with variation in ERCs. We find support for our hypothesis when we 
control for option intensity, but little support when we control only for other proxies for 
determinants of the ERC (i.e., book-to-market ratio, firm size, and standard deviation of 
returns). À potential explanation for these mixed findings is that option intensity better 
captures the multivariate determinants of ERCS, but no one (or pair) of the other variables 
eliminates the confounding effects of variation in ERCS that is correlated with firms' use 
of options. 


V. SUMMARY AND CONCLUSIONS 

We show theoretically that the FASB treasury-stock method required by SFAS No. 128 
systematically understates the dilutive effect of outstanding stock options, thereby upwardly 
biasing FASB-diluted EPS. We construct an alternative measure of EPS, called options- 
diluted EPS, that incorporates the value consequences of outstanding options. Empirical 
results indicate that FASB-diluted EPS incorporates, on average, only 50 percent of 
the dilutive shares implied by our economic measure options-diluted EPS. The differ- 
ence in dilutive shares between the FASB treasury-stock method and our method averages 
1.5 percent of common shares outstanding, and is as great as 8 percent of common shares 
for intensive users of options. Furthermore, our evidence suggests (albeit weakly) that the 
understatement of stock option dilution in FASB-diluted EPS downwardly biases the esti- 
mated relation between FASB-diluted EPS and prices and returns. 

This study has implications for financial analysis, fundamental analysis, and security 
valuation. Whether one employs an earnings-based- or cash-flow-based valuation model, 
valuation per share relies on an accurate apportionment of firm equity value among the 
claimholders, who include shareholders and optionholders (as well as other holders of 
contingent claims on common stock). Our analysis offers a rigorous and economically 
intuitive approach to including the dilutive effects of stock options in calculating EPS 


1? We use pre-tax option expense because some types of employee options provide no tax shield, and for those 
that do, the amount and timing of the shield does not correspond to the SFAS No. 123 expense. However, we 
also perform the analysis proxying for the compensation expense with the estimated after-tax Black-Scholes 
value of the option grants in that year. We compute this after-tax expense at an assumed marginal tax rate of 
40 percent, because all sampie firm-years have positive earnings. These results are similar to the pre-tax results. 

?? Our method of expensing new option grants differs from pro forma option expense under SFAS Мо. 123, which 
prorates the value of new option grants over a multiyear period. With respect to the relation between contem- 
poraneous returns and earnings changes, we expect that the change in the value of newly granted options is а 
reasonable proxy for the change in economic compensation expense from options. j 


Core, Guay, and Kothari—The Econoinic Dilution of Employes Stock Options 649 


measures for valuation. We recognize that the computation of per-share earnings is not a 
necessary intermediate step in estimating the stock price. Our point is simply that the 
analysis and computations necessary for computing options-diluted EPS provide insight 
into misspecification in some commonly used empirical equity valuation models, and that 
the correction for this misspecification is embedded in our options-diluted EPS measure. 

We show that options-diluted EPS theoretically improves upon FASB-diluted EPS, and 
we believe our measure offers standard setters a useful perspective for thinking about the 
dilutive effects of options. However, we recognize that there are practical considerations. 
One such issue is the measurement of employee stock option value. Inherent in any em- 
ployee stock option valuation model are assumptions about the expected behavior of future 
stock prices; expected employee exercise behavior, the probability of vesting, and expected 
dividend policy. The uncertainty and the discretionary nature of these assumptions have led 
many to question the reliability of option-valuation techniques, such as a modified Black- 
Scholes model (this problem is similar to that addressed by the FASB in SFAS No. 123 
with respect to accounting for the expense of newly granted stock options). Although the 
FASB treasury-stock method is less susceptible to manipulation, the evidence in this paper 
shows that the treasury-stock method is not conservative, not representationally faithful, 
and not likely to be the most relevant measure of option dilution. The choice among dilution 
measures ultimately depends on the FASB's relative weighting of the conservatism, rele- 
vance, and reliability characteristics of the alternative measures. 


APPENDIX 
EXAMPLE TO ILLUSTRATE OPTION-DILUTED EPS CALCULATIONS 
SHOWN IN EQUATIONS (7) AND (10) 

In this appendix, we use a two-period example to illustrate how stock options affect 
EPS dilution calculations both in a price-earnings model and in a return-earnings model. 
We first illustrate a price-earnings model for Company А without options and Company В 
with options. We then show how Company B's stock price changes when earnings change, 
and link the return-earnings model to our measure of options-diluted EPS. Table A1 sum- 
marizes our assumptions and calculations. 


Effect of Options in a Price-Earnings Model 

Company А has no options and 20 shares of common stock. The price-earnings multi- 
ple and earnings response coefficient is К = 10. Therefore, the value of total equity is . 
(10 х $Earnings), and equity value increases by $10 for every $1 increase in earnings. 
Because there are no options, the firm's equity value and changes in equity value accrue 
entirely to common stockholders. Thus, options-diluted EPS is equal to earnings divided 
by 20 shares of common stock. For example, if Company A's earnings are $100, then total 
equity value = К X $100 = $1,000, stock price = $1,000/20 shares = $50 per share, and: 


Options-diluted EPS — $100/20.0 dilutive shares — $5.00 per diluted share. 


Now consider Company B with 20 shares of common stock and 5 stock options. Com- 
pany B's price-earnings multiple and earnings response coefficient is К = 10 and earnings 
are $100, making total equity value — k x $100 — $1,000. Also assume that (1) the option 
price is $20 per option, so the total value of options is 5 x $20 — $100; and that (2) total 
common stock value is $900, so stock price is $900/20 shares — $45 per share. In this 
setting, from Equation (7): 
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TABLE A1 
Summary of Assumptions and Calculations in a Two-Period Example to Ilustrate the Effect 
of Stock Options on Options-Diluted EPS in Price-Earnings and Return-Earnings Models 


Change By: 

Firm À Firm Bryne 10 Brie? Firm Brme2 
P/E and ERC 10 10 10 10 
Earnings $100 $100 $20 $120 
Total equity value $1,000 $1,000 $200 $1,200 
Shares outstanding 20 20 0 20 
Options outstanding 0 5 0 5 
Stock price $50 $45 $8.51 $53.51 
Option price $20 $5.96 $25.96 
Option delta | $0.70 
Options-diluted EPS $5.00 $4.50 $0.85 $5.35 


Options-diluted EPS = $100/[N; + No(O/P)] 


= $100/[20 + 5($20/$45)] 
= $4.50 per diluted share. 


Thus, options-diluted EPS achieves the objective of preserving the relation between stock 
price and the price-earnings multiple (i.e., $45 per common share = k х $4.50). 


Effect of Options in a Return-Earnings Change Model 

We now extend options-diluted EPS to the return-earnings model. Assume Company 
B's earnings increase by $20 in the next period to $120, with a resulting increase in total 
equity value of $200 (i.e., $20 earnings increase X К). To compute the new options-diluted 
EPS, we first determine how the $200 increase in total equity value is shared between the 
common stockholders and the optionholders. We assume that, for an increase in equity 
value of this magnitude, each option's value changes by $0.70 for a $1.00 change in the 
stock price.?! From Equation (10), the change in per-share stock price equals К times the 
change in earnings, divided by the denominator Прртувм: 


?! This example assumes that the firm knows the option delta when it computes diluted EPS. However, the firm 
will actually use an estimate of the option delta based on the current stock price, which does not incorporate 
the information in the earnings change that the firm is about to release. If the estimate of option delta differs 
from the actual delta (i.e., the actual change in option value divided by the actual change in stock price), then 
the observed ERC will not equal 10. However, if the estimate of option delta is unbiased, then the average ERC 
will be 10. 
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Change in Earnings 
[Ns + No(dO/dP)] 
T $20 

[20 + 5(0.7)] 
= $8.51 per share 


Change in Stock Price Per Share — k X 


= 10 


Thus, when earnings (and total equity value) increase by 20 percent, the per-share stock 
price increases by $8.51 to $53.51, or 18.9 percent. The less-than-20-percent increase in 
Stock price is due to the fact that the optionholders share a portion of the total increase in 
earnings and firm value. Total common stock value increases by $8.51 x 20 — $170.20, 
meaning that 85.1 percent of the $200 increase in equity value accrues to common share- 
holders. The optionholders receive the remaining $29.80 of the increase in total equity 
value. Equivalently, when stock price increases by $8.51 per share, each option increases 
in value by $5.96 ($8.51 x 0.7) to $25.96, and total option value increases by $29.80 
($5.96 X 5 options). As a result, the new options-diluted EPS that links prices to earnings 
is: 


Options-diluted EPS = $120/[N, + No(O/P)] 


= $120/[20 + 5($25.96/$53.51)] 
= $5.351 per diluted share. 


Note that after the earnings increase, options-diluted EPS again achieves the objective of 
preserving the relation between stock price and the price-earnings multiple (i.e., the new 
price of $53.51 equals k x $5.351). 
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ABSTRACT: This study investigates the extent to which a retailer's willingness 
to share internal (sales and inventory) information with a manufacturer and the 
reliability of the information transmission between the retailer and the manu- 
facturer affect the total supply-chain profits resulting from two alternative in- 
ventory management systems. | present analytical models of a traditional sys- 
tem and a Vendor Managed Inventory (VMI) system. The VMI system is a 
supply-chain management technique in which the retailer delegates its Inven- 
tory decisions to, and shares its internal accounting information with, the man- 
ufacturer. With VMI, the parties aim to reduce Inventory-related costs and in- 
crease supply-chain profits. The theoretical analysis indicates that the system 
that produces higher supply-chain profits depends on the extent to which the 
retailer reveals its internal accounting information to the manufacturer and the 
ability of the manufacturer to accurately receive and use this Information in its 
decisions. Survey data corroborate the model's prediction that manufacturers 
are more likely to select VMI when retailers provide more precise sales and 
inventory (i.e., demand) information and when the manufacturers' systems en- 
sure reliable transmission and receipt of this information. The study's results 
suggest that managerial accountants should consider the retailer's willingness 
to share sales and inventory information with the manufacturer and the man- 
ufacturer's ability to reliably transmit this information before implementing VMI 
systems. 
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L INTRODUCTION 

his paper examines how both the extent to which a retail firm is willing to share 
| internal accounting information with a manufacturer and the reliability of the infor- 
mation transmission from the retailer to the manufacturer affect the total supply- 
chain profits resulting from two alternative inventory management systems: a traditional 
system and a Vendor Managed Inventory (УМ) system. In a traditional system, manufac- 
turers and retailers forecast demand independently; the retailer determines an order quantity 
and the manufacturer selects a production quantity. In contrast, a retailer using a VMI 
system delegates her inventory decisions to the manufacturer; the manufacturer determines 

both the order and the production quantities. 

To investigate the relation between internal accounting information, the way firms share 
this information, and the relative profitability of traditional vis-à-vis VMI systems, I develop 
a model that incorporates (1) the different sales and inventory (i.e., demand) information 
that the manufacturer and the retailer hold, (2) the extent to which the retailer shares 
information with the manufacturer, (3) the manufacturer's transmission and receipt of the 
shared information, and (4) the contract between the two parties about inventory decision 
rights. Based on the model analysis, I generate conditions under which VMI systems lead 
to higher supply-chain profits than do traditional systems. | 

Traditionally, manufacturers and retailers operate independently. Each uses its forecast 
of demand to determine the quantity to produce (manufacturers) or to buy (retailers) (Cooke 
1992, 57). By contrast, in VMI systems, the retailer relinquishes inventory decision rights 
to the manufacturer and communicates inventory and/or sales information to the manufac- 
turer. The manufacturer views the retailer's accounting information as a proxy for consumer 
demand and uses this information to plan production and delivery. The parties expect that 
through coordination and information sharing, VMI will increase supply-chain profits and 
efficiency. 

The supply-chain-profit benefits the retailer and manufacturer derive from VMI depend 
on the information the retailer transmits to the manufacturer. The level of detail of the 
information varies. For example, some retailers share regional warehouse inventory infor- 
mation, while others share store-level sales and inventory information; the latter more finely 
. captures underlying consumer demand. The detail with which the retailer chooses to dis- 
close internal accounting information to the manufacturer (I label this information precision) 
affects the ultimate success of the VMI system. Additionally, the manufacturer must cor- 
rectly capture the retailer's internal accounting information (I label this information relia- 
bility). The information has no value if the manufacturer cannot incorporate it into his 
decision making. Thus, the properties of the information shared between parties influences 
the success of—and consequently the use of —VMI systems. 

The study analytically models both a traditional and a VMI system, compares the 
expected profits derived under each system, and details the effect of the precision and 
reliability of the retailer's internal accounting information on the resulting profits. I for- 
mulate a double newsboy model in which both parties make quantity decisions and the 
wholesale price is endogenously determined. In the model, the retailer holds information 
about consumer demand. This information varies in its precision, representing the extent 
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to which the retailer shares internal accounting information with the manufacturer. The 
retailer communicates the information to the manufacturer; however, the information trans- 
fer may be imperfect. Thus, the consumer demand information received by the manufacturer 
may be less reliable than the retailer’s information. I use the model to compare the tradi- 
tional and VMI systems in order to generate specific hypotheses about the conditions under 
which firms will choose to use VMI. 

In selecting a system, the manufacturer compares the profit earned from a traditional 
system with that earned from a VMI system. In the traditional system, the retailer uses a 
more precise demand signal to make order-quantity decisions, but does not consider total 
supply-chain costs. In the VMI system, the manufacturer determines the production and 
order quantity based on total supply-chain costs and less precise and/or less reliable demand 
information. The model suggests that VMI systems do not necessarily lead to higher ex- 
pected profits than traditional systems. Rather, the success of VMI depends on the choices 
both parties make about the information properties. If the manufacturer receives information 
from a relatively imprecise or unreliable system, then the traditional relationship results in 
higher expected profits. 

I use survey data on 53 manufacturer divisions to test these predictions. The empirical 
tests support the hypothesis that manufacturers’ use of VMI increases with the detail of 
information transmitted from the retailer and with the manufacturers' ability to capture this 
information. 

The study's findings are relevant to management accountants and supply-chain man- 
agement executives. The information shared between supply-chain partners influences the 
. type of relationship formed (VMI or traditional) and the success of that relationship. The 
implication that VMI does not necessarily improve supply-chain performance may surprise 
management accountants and supply-chain management executives considering imple- 
menting УМЕ To maximize the supply-chain-profit benefits of VMI, the retailer and the 
manufacturer should ensure that the internal sales and inventory information the retailer 
offers is as precise as possible and that the manufacturer is able to receive and use this 
information accurately. 

The paper is organized as follows: Section II describes the related literature. Section 
Ш presents the theoretical model and related analyses. Section IV details the hypotheses 
derived from the models. Section V describes the field-based investigation and empirical 
tests, and Section VI presents the empirical results. Section VII summarizes the findings 
and concludes the study. 


П. LITERATURE REVIEW 

This research relates to four distinct streams of prior work: (1) practitioner and case 
research, (2) accounting research, (3) operations management research, and (4) transfer- 
pricing research. 

Prior practitioner and case evidence highlights the relation between VMI and supply- 
chain profitability. Vergin and Barr (1999) find that 80 percent of manufacturers polled 
increased sales due to VMI (which the authors term “continuous replenishment program"). 
However, only two out of ten improved the production process, and only one lowered 
inventory. The authors suggest that these companies may not have adequately integrated 
the VMI process into their corporate cultures. McKenney (1994, 1995) and Hammond 
(1995) document that supply-chain management initiatives at Procter & Gamble, Campbell 
Soup Company, and Barilla SpA are associated with increased profits, lower costs, and 
more efficient operations, respectively. My research questions whether VMI unambiguously 
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leads to improved supply-chain performance. I specifically examine the condit 
which VMI systems might lead to higher profitability and focus on the effect of 
of the internal accounting information on VMI's success. 

The accounting literature contains limited theoretical development on how i 
counting information affects the success of supply-chain management initiatives.! 
focuses on the relative bargaining power of supply-chain partners and the effect 
has on the resulting contract. Narayanan and Raman (1998) model the use of su 
contracts, such as VMI, to mitigate the misalignment of retailers’ and manufa 
centives regarding stockouts. My study extends this analytical work to show hov 
erties of the internal accounting information can influence the profitability of УМ 

The operations management literature analyzes various supply-chain managt 
tracts, both analytically and, to a lesser extent, empirically. Tsay et al. (1999) 
detailed review of this research. I extend the newsboy model from operations 1 
formulate models of both the VMI and the traditional systems. Additionally, I ‹ 
the model is consistent with Lee et al.’s (1997) finding that consumer demand 
is amplified up the supply-chain. In one of the few studies empirically investig 
and the related benefits, Clark and Hammond (1997) find that VMI and elec 
interchange (EDI) are associated with better supply-cham performance, and that 
VMI is associated with greater benefits. Cachon and Fisher (1997) find that УХ 
stem partially from sharing demand information. Both studies concentrate on : 
facturer’s extensive use of VMI. 

My study adds to the existing literature on supply-chain management by nx 
interaction among the properties of the information that the retailer shares, the 
turer’s use of this information, and the resulting inventory management contract. 
the analytical predictions using a sample of 53 manufacturer divisions (rathe 
company's adoption). | 

Finally, the transfer-pricing literature studies decentralized decision making 
mation sharing within a firm. One may view VMI as an extreme form of decen 
However, Lambert (2001) points out that inter- and intrafirm relationships dif 
cantly. Within a firm, no real money transfer occurs; the transfer price acts as ai 
mechanism. By contrast, the wholesale price exchanged between firms results 1 
transfer that directly affects both firms' profits. Thus, it is important to study ho 
initiatives affect profits. Harris et al. (1982) and Melumad et al. (1992) investigat: 
off between delegating decisions to informed managers and these managers’ р 
make myopic decisions. Similarly, this paper examines the allocation of decision 
the potential Тог myopic decision making. In the current study, the retailer holc 
decision rights and the information; the manufacturer must set the wholesale рис 
the retailer to transfer both to the manufacturer.? 


Ш. THEORETICAL MODEL 
Basic Model 
Consider a manufacturer-retailer relationship in which both parties are risk-1 
inventory-related costs are common knowledge. The manufacturer is the princit 


! Baiman and Rajan (2002) review the incentives literature related to buyer-supplier transactions. 
2 Refer to Lambert (2001) for а comprehensive review of research on transfer pricing and informati 
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retailer is the agent? I compare two asymmetric information models of the manufacturer- 
retailer relationship.^ In the first, the manufacturer selects the production quantity and the 
retailer determines the order quantity, without either party's sharing information (traditional 
system). In the second, the manufacturer selects both the production and the (retailer's) 
order quantities, after the retailer provides demand information (VMI system). In selecting 
a system, the manufacturer must trade off the retailer selecting a myopic, but informed, 
order quantity (traditional system) against the manufacturer making an “optimal,” but less 
informed, quantity decision (VMI system). 

The retailer purchases a finished product from the manufacturer and resells it at an 
exogenously determined price, p, to the end consumer; the manufacturer produces each unit 
at a cost, c. The parties contract on wholesale price, w. The manufacturer sets the wholesale 
price to maximize his expected profit while offering the retailer at least a reservation amount 
of profit, U„ in expectation. I assume, without loss of generality, that U, is zero? 

I use a double newsboy model, in which the contracting parties select both the pro- 
duction quantity, Q, and the order quantity, ф, to analyze the quantity and wholesale price 
choices under the traditional and VMI systems. The subscript, i, refers to the party making 
the related decision; i — r if the retailer makes the decision and i — m if the manufacturer 
makes the related decision. The theoretical results generalize to models that include return 
policies, stockout penalties, and additional layers of stockout and holding costs (Cohen 
2000). Figure 1 presents the timeline of both the traditional and the VMI systems. 
The systems differ in the manner in which the retailer communicates information to the 


3 ТЕ I reverse the principal and the agent (i.e., if the retailer becomes the principal), then the traditional system 
will achieve first-best profits; the retailer will have both precise information and decision rights. The addition of 
manufacturer moral hazard and/or asymmetric information generates less than first-best profits. The empirical 
tests focus on the manufacturer's use of VMI and the information flow between the parties rather than on 
manufacturer or retailer effort. Accordingly, I model the manufacturer as the principal and omit moral hazard 
from the model. : 

* A solution to the first-best, full information setting is available from the author upon request. 

5 The reservation level of profit reflects the retailer's bargaining power, the opportunity cost of shelf space, and 
manufacturer competition. See Cohen (2000) for further analysis without assuming zero reservation level of 
profits. 


FIGURE 1 
Model Timeline of Traditional and VMI Systems 
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manufacturer. In the traditional system, the retailer does not reveal the demand signal 
directly to the manufacturer. The retailer orders q,(j) based on the actual signal received 
бе (1,2,..)]) and the manufacturer produces Q,() according to his priors (ie., the 
manufacturer does not receive a signal from the retailer prior to production). 

The VMI system incorporates communication. The retailer communicates the demand 
signal directly to the manufacturer, who produces Q,,(j) and delivers q,,(j) based on the 
transmitted signal. I assume that the retailer reports the information truthfully. The contract 
ensures that using a VMI system will not harm the retailer. Distorting the information would 
cause the manufacturer to determine the order quantity based on inaccurate information; a 
suboptimal order quantity and higher inventory costs would result. Thus, it is in the retailer's 
best interest to communicate the signal truthfully. 

The retailer truthfully communicates the information; however, the transmission and/ 
or receipt of the information still may be unreliable (i.e., information may be lost during 
or omitted from the transmission). I operationalize the reliability of the manufacturer's 
information through а, the probability that the signal is correctly communicated to and 
received by the manufacturer (i.e., the level of signal reliability). That is, а represents the 
amount of information not lost. Due to lost information, the signal is unreliable with prob- 
ability 1 — а.5 

In both systems, the parties have the same initial priors about consumer demand, D 
бе. D ~ Ош — 0/2, p + с/2]). The length of the distribution, о, represents consumer 
demand variability and р, represents expected demand.’ As o increases, the variance of 
consumer demand also increases. After signing the contract but before placing an order, 
the retailer receives refined consumer demand information and updates her priors. The 
retailer's private internal accounting information about sales and inventory proxies for con- 
sumer demand. The retailer's information indicates which of J equal-sized partitions of the 
demand distribution will occur. Consumer demand is distributed uniformly on this partition. 
For example, signal j indicates that D ~ U[p + (o(2j — J — 2)/2J, в + (0(2) – D)/2J]. 
The variable J represents information precision. As J increases, the distribution is segmented 
into finer divisions. Small J may be associated with the transmission of warehouse infor- 
mation, whereas large І may be associated with more precise point-of-sales (POS) data. 
Therefore, a large J enables the retailer to predict consumer demand more accurately. 

After the manufacturer transfers the goods at the wholesale price, demand is realized. 
The retailer incurs stockout costs, s, if demand exceeds available product, and holding/ 
disposal costs, h, if demand falls short of available product.? Consistent with the operations 
management literature, I assume that a manufacturer that does not have enough inventory 
on hand must produce or obtain the shortfall and deliver the units to the retailer prior to 
consumer demand realization. 

Based on the above description, the manufacturer's profit, П, given inventory decision- 
maker i, signal j, and inventory management system k can be expressed as (variable defi- 
nitions are summarized in Table 1): 


КЕ (Trad, VMI], i € (nm), j € (12,...). 





6 I model only the retailer as possessing private information. I expect greater gains if the manufacturer also 
possesses private information and combines the two sets in his estimation of expected demand. 

7 E[D] = р, Var[D] = 07/12. 

* If the retailer sells a substitute product, then s represents the difference in the selling prices of the two products. 
A negative h implies that excess inventory has a positive value. 
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TABLE 1 
Glossary of Notation 
Endogenous Variables 
9:0) Quantity ordered by party i where i € (rm), j Є (1,2...) 
0.0) Quantity produced by the manufacturer where ј Є (1,2,...,7) 
w Wholesale price per unit 
TE Expected manufacturer profit given system К where К € (Trad, VMI} 
ark Expected retailer profit given system К where k Є (Та УМ 
Exogenous Variables 
P Retail price per unit 
c Manufacturer's production cost per unit 
h Holding cost per unit for the retailer 
8 Stockout cost per unit for the retailer 
p Expected consumer demand 
с Length of the initial consumer demand distribution 
Я Initial priors about consumer demand, D ~ О E – = pc z] 
а Probability that the signal is reliable 
J Number of partitions offered by the information system; information 
precision 
U, Reservation utility of the retailer 


The manufacturer sells the quantity ordered, q,(j), to the retailer at a price of w per unit 
and incurs a unit production cost of c on the amount produced, О „(]). The party responsible 
for determining the order (i.e., 1) differs between the two systems; the retailer selects q,(j) 
in the traditional system, and the manufacturer chooses it in the VMI system. 

Similarly, given inventory decision-maker i, signal j, and inventory management system 
k, the retailer's profit is represented by: 


| 90) 7 
n aa = [№ Фр - v - ns) - Dy (2) ар 
|n 2 . ; У d а 
97 (pa) — "а ) - sD — a6)» (2 D (2) 


КЕ (Trad, VMI}, i Е (nm), j € (12,..J]). 


The retailer purchases q,(j) from the manufacturer. The first integral reflects the re- 
tailer’s expected profit if the inventory on hand exceeds consumer demand. The retailer 
meets demand and incurs a holding cost, h, on each unit remaining. The second integral 
represents the retailer’s expected profit when consumer demand exceeds the quantity on 
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hand. The retailer sells current inventory and incurs a stockout cost on each unit order that 
remains unfilled. 

I assume that the wholesale price is determined prior to any information transmission 
or quantity decision. The contract cannot be renegotiated. Refer to Baiman (1990) for a 
discussion of renegotiation research in both complete and incomplete contract settings? 


Traditional System 

In the traditional system, the retailer receives the consumer demand signal and indi- 
rectly transmits the signal to the manufacturer via her order, q,(j). Because the retailer's 
cost and information structure are common knowledge, the manufacturer can compute the 
retailer's order, given each of the J signals. Thus, the manufacturer faces a discrete retailer 
demand distribution with J points and a variance of 1/J 21.) q,G)* — [1/J Zi., q,(j)]?. After 
she receives the signal, the retailer faces consumer demand with a variance of o7/12J*. The 
manufacturer's problem is: 


Ж ак ЕРЕ (а („Ол Ом] (3) 

subject to: 
Ева (му = 0 (4) 
9:0) maximizes E[T'™(q,(j),w)|j] Vj € (12.....). (5) 


Based on his cost structure and the retailer demand distribution, the manufacturer se- 
lects a production quantity to maximize expected profits (Equation (3)) Equation (4) 
represents the retailer's participation constraint. The manufacturer must ensure that the 
retailer earns at least her reservation level of profits in expectation. Finally, the retailer 
selects an order quantity to maximize her expected profits (Equation (5)). 


Proposition 1: With J — 2, the results of the traditional system are: 


o(p + 2c + 3h + s) o(3p — 2c + h + 3s) 


= iH Е M = | 
SGre nto uq tn 3 ты т 
8op((p + s\(p + s — 2c) – КА + 2c)) 
+ 16р2(р + h + sY + oX(p — 2c — h + sy) 
‘rad Е р == 5 


? Т omit some distinguishing features of VMI, including more frequent deliveries, transportation costs, and system 
set-up and maintenance costs. The survey I use in the empirical analysis does not encompass these issues. Because 
the related hypotheses are not currently testable, I exclude these features Кош the theoretical model. 
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3(p + h + sY(4y. — в)? — 16op(p + h + sXp — 5) 
+ 4oXp — c + вс + b) 


BET (ар ,ад = Е 


-Ir. (9) 


Proof. All proofs are presented in the Appendix. 


The retailer selects an order quantity (Equation (6)) based on both parties' cost struc- 
tures and the consumer demand signal. The retailer bases the order quantity on expected 
demand, |,/2, and adjusts this estimate up ог down based on the signal observed. As shown 
in the proof of Proposition 1 in the Appendix, in selecting the production quantity, the 
manufacturer minimizes his production costs and produces at the lower bound. The absence 
of communication means the manufacturer must produce before receiving the order. This 
results in a potential mismatch between the production and order quantities and an increased 
probability of a shortfall at the production site. The wholesale price, reflected in Equation 
(7), serves two purposes: it both induces the correct quantity choice and allocates profits 
between the two parties. Because it cannot do both tasks perfectly, the manufacturer decides 
which task w should emphasize, given the parameter values. For example, if the supply- 
chain profit margin is high, the manufacturer may use the wholesale price to influence the 
retailer's order quantity. In this case, the manufacturer would sacrifice a portion of his 
expected profits (Equation (8)) to induce the retailer to order the desired quantity.'° Con- 
sequently, the retailer earns expected profits equal to the expression in Equation (9). 


VMI System 

VMI delegates the inventory decision to the manufacturer. The retailer truthfully com- 
municates the consumer demand signal prior to production. With probability а, the 
manufacturer receives full information and uses it in his quantity choice. With probability 
1 — a, information is lost in transmission (j = ()), and the manufacturer bases production 
on his initial priors. The probability proxies for information reliability and is public knowl- 
edge. The manufacturer's problem is: 


max aE" (а (ОФУ 


veda QC) 
+ (I — o)E Ш (а О Ол Ом) (10) 
Subject to: 
o(E[ELT? (a, G),w)[j1]) + (1 — оу (a, Ом] = IIT. (11) 


The manufacturer selects an order and a production quantity to maximize his expected 
profits (Equation (10)). The participation constraint (Equation (11)) ensures that the retail- 
er expects to earn at least as much as she would earn in the traditional model. The 
retailer will not agree to use a VMI system unless the manufacturer guarantees the retailer 
will be at least as well off as in the traditional system. 


10 There are parameter values for which the wholesale price primarily allocates profits, and the retailer’s partici- 
pation constraint binds. The retailer does not internalize total supply-chain costs in this scenario; w and q( j) 
depend only on the retailer’s costs. Because this scenario produces similar qualitative results, I do not present 
it in the text. 
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Proposition 2: With J = 2, the results of the VMI system are: 


seuss ee Dom- 6+9 
0) = 9.0) = wm а 460) = 0,0) = + ту 02 
KIO eke 02000 (13) 


2p +h + 5) 


_ Зар — IDE +h + + о(а - 2c + һр + 5)) _ ум 


* о(а — 2)0c — p t h — s) + Ар +h +5) en 

| : NER E o(a — 2)(р ~ c + sXc + h) 
вета, (0 (мо) = -F + wip они as) 
EE ™ ga) WN = П. (16) 


When delegated the inventory decision, the manufacturer selects the production and 
order quantity that optimizes the entire supply-chain, given the demand information received 
from the retailer.!! Equations (12) and (13) represent the manufacturer's quantity choice, 
given the signal received from the retailer. The production and order quantities are equiv- 
alent in the VMI system; these quantities weigh the supply-chain's stockout costs against 
its holding costs. The wholesale price and manufacturer's expected profit, Equations (14) 
and (15), respectively, depend on the reliability of the information received from the retailer, 
the exogenous parameters, and the profit earned by the retailer in the traditional system. 
The retailer earns the amount that she would have earned in the traditional system (Equation 
(6). 


Model Comparisons 
The following propositions, which form the basis for specifying the empirical hypoth- 
eses, characterize the differences between VMI and traditional systems. 


Proposition 3: 


да = 90) УУ x w™, (17) 


In the VMI system, the manufacturer delivers a quantity to the retailer that exceeds the 
amount the retailer would have ordered in a traditional system. The manufacturer makes 
this quantity decision based on the higher supply-chain unit margin of p — c rather than 
on the (smaller) retailer’s margin of p — w. This higher supply-chain margin results in a 
more expensive cost of a stockout, so the manufacturer delivers a larger amount to the 
retailer to avoid a stockout. 

The manufacturer charges the retailer a lower wholesale price in the VMI system than 
he charges in a traditional system. The amount the manufacturer delivers to the retail store 
exceeds the amount the retailer would order if given the decision rights. To induce the 
retailer to switch to VMI, the manufacturer guarantees that the retailer's expected profit 





и Ца = 0, then this model reduces to a fully collaborative model given no signal, and if а = 1, then this model 
reduces to a full-information, fully collaborative model. 
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will remain the same. The information gains derived from a VMI system enable the man- 
ufacturer to lower the wholesale price, increase profits, and yet still ensure that the retailer 
earns at least as much as she would have earned in a traditional system. 


Proposition 4: Holding p, с, В, s, and E[D] constant and letting АП equal the difference 
in the manufacturer's profits between the VMI and traditional systems 


(Пум — Tit), AIT is: 

1. Increasing in information reliability (a); 

2. Ambiguous in consumer demand variability (о); and 

3. Larger with higher information precision (J), for J — (2,3). 


In selecting a system, the manufacturer trades off an order that is based on full infor- 
mation, but that does not reflect his cost structure, against one that considers total supply- 
chain costs but is based on potentially incomplete information. The greatest benefits of 
VMI occur when the demand signal is reliable (high a). High information reliability cor- 
responds to low information asymmetry. The more accurate manufacturer forecast results 
in higher manufacturer profits, stable retailer profits, and, thus, increased total supply-chain 
profits. Increases in consumer demand variability lead to ambiguous effects on the differ- 
ence between the two systems. The direction of this comparative static depends on the 
values of the exogenous parameters. Finally, more precise information (higher J) leads to 
greater benefits from VMI because the manufacturer can predict consumer demand more 
accurately. 


IV. HYPOTHESES DEVELOPMENT 
Comparisons between the VMI and traditional systems lead to the following empirical 
predictions. 


Relationship between Information, Product Characteristics, and VMI Use 

I expect manufacturers to use VMI when the expected profits under VMI exceed those 
under the traditional system (i.e., when the consumer demand information is reliable and 
precise). Proposition 4 posits that the benefits of VMI depend partially on the reliability 
and precision of information about consumer demand. VMI users require sophisticated 
information linkages to ensure accurate data transfers to the manufacturer, and the retailer 
must reveal precise sales and inventory information in order for the information to benefit 
the manufacturer. Proposition 4 shows that the difference in profits between the VMI and 
traditional systems increases as the information reliability (а) and information precision (J) 
increase.? Furthermore, as the difference between the expected profits under the two sys- 
tems increases, I expect the manufacturer to use VMI to a greater extent (1.е., with a higher 
percentage of volume).? 

The theoretical results in Proposition 4 also imply an ambiguous relation between 
consumer demand variability and VMI use. Prior research also finds conflicting results about 
the relation between VMI use and consumer demand variability. Xu (1996) argues that 
manufacturers find it difficult to forecast when consumer demand is variable, so information 
sharing provides more accurate information on consumer demand and allows the manufac- 
turer to plan more effectively. In contrast, Fisher (1997) contends that manufacturers should 
use VMI for products with more stable demand. Given the ambiguous sign in Proposition 


12 This hypothesis does not reflect the additional cost of gathering and communicating more precise information. 
13 This expected effect of the benefits of VMI on the volume flowing through the VMI system is consistent with 
Clark and Hammond (1997). 
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4 and the conflicting results from prior research, I make no prediction about the direction 
of the relation between consumer demand variability and the extent of VMI use. 
To summarize, I test the following hypotheses (stated in alternative form): 


Hila: Manufacturers use VMI systems to a greater extent when the retailer transfers 
more reliable and precise information. 


Hib: Manufacturers use VMI systems to either a greater or a lesser extent when con- 
sumer demand variability is high. 


Effect of VMI Use on Wholesale Price 

Proposition 3 states that the manufacturer charges a lower wholesale price in the VMI 
system than in the traditional system. The lower wholesale price represents the retailer's 
information rents and her portion of the efficiency gains. I expect more intensive use of 
VMI to increase efficiency gains, thereby leading to further reductions in the wholesale 
price. This leads to the following hypothesis: 


H2: The more intensively the manufacturer uses VMI, the lower the wholesale price. 


V. EMPIRICAL RESEARCH DESIGN 
Research Setting 
The empirical analysis focuses on the food and consumer packaged goods (F&CPG) 
industry. This highly competitive industry has been an early developer and adopter of 
information sharing and collaboration among supply-chain members. Accordingly, the 
F&CPG industry provides fertile ground for exploring manufacturer-retailer logistic part- 
nerships. However, the results might not generalize to other industries. 


Research Procedure 
Survey Instrument 

Written jointly with Andersen Consulting, the Stanford University Supply-Chain Man- 
agement Forum, and Research, Inc., the survey encompasses a broad range of supply-chain 
management initiatives and is based on conversations with executives about collaborative 
techniques and performance measurement in the industry. During pre-survey interviews, we 
found that most companies/divisions do not track the financial impact of collaborative 
partnerships; managers can only approximate the financial effect of, say, a switch to VMI. 
Therefore, the survey uses ordinal scales. The survey comprised six parts: business strate- 
gies and characteristics, new product collaboration, information linkages, material linkages, 
outsourcing and distribution, and inventory collaboration. We asked respondents to answer 
the questions as they related to the primary products in the respondents' divisions. I spe- 
cifically formulated a subset of questions related to VMI that included the company's use 
of VMI, the type and extent of information sharing, and the sophistication of the manufac- 
turer's information linkages. We mixed the VMI questions with other questions to mitigate 
any bias that might occur were a single section to ask questions only about VMI. 

An external market research firm conducted a 30- to 45-minute phone interview with 
each executive responsible for collaboration and/or logistics at the division level. Telephone 
inquiries result in fewer nonresponses and allow interaction between the interviewer and 
interviewee. One-on-one contact allows the interviewer to define various terms in the survey 
consistently. 
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Sample 

The sample consists of 100 divisions of manufacturers in the F&CPG industry. Sixty- 
` one respondents are divisions of public companies, and many are different divisions of the 
same entity. Due to incomplete responses to the VMI questions, I analyze only 53 divisions. 
Ideally, I would use financial data to analyze the effect of VMI adoption and link manu- 
facturers to their retail partners to assess individual and total supply-chain changes. How- 
ever, it would be difficult to assess any relationship between a company's consolidated 
financial statements and initiatives adopted at the division level. Additionally, because the 
data are cross-sectional rather than longitudinal, I am unable to test the effects of VMI on 
division performance over time. Thus, the empirical analysis is based solely on the survey 
responses and relies on self-reported assessments of costs, benefits, information sharing, 
and collaboration. The estimates offer insight into the information and division character- 
istics associated with VMI use. 


Empirical Variables 

The hypotheses suggest that manufacturers’ use of VMI depends on the precision апа. 
reliability of the information the retailer shares, and possibly on consumer demand varia- 
bility. I also expect manufacturers’ use of VMI to lead to lower wholesale prices. The 
following sections describe the empirical variables used to test these theoretical predictions. 


Dependent Variables А 

The dependent variable used to test Hla and Hib is the extent of VMI use. Each 
responding manufacturer division indicated whether the division uses VMI and, if so, the 
percent of sales that flow through the VMI system. Extent VMI categorizes the divisions 
based on their response to a six-point scale ranging from “no VMI” to “VMI with 91 
percent or more of your sales.” 

To test the relation between VMI and the wholesale price transferred between the 
manufacturer and the retailer (H2), I use the wholesale price (wholesale price) the manu- 
facturer charges the retailer as the dependent variable. The related question asked the re- 
sponding manufacturer division to rate the price the company charges the retailer on a five- 
point scale ranging from "much lower than the industry average" to “much higher than 
the industry average." 


Independent Variables 

Precision and reliability of information the retailer shares with the manufacturer. 
The survey asked a series of questions about the type of internal accounting information 
the retailer shares with the manufacturer, the percent of sales volume for which the man- 
ufacturer receives this information, and the information system's sophistication (i.e., the 
use of an EDI system and the amount of data that can be seamlessly transferred via the 
system). Because many of the question responses are correlated, I use principal components 
analysis to identify the underlying constructs and the specific questions underlying each 
construct. The first construct, precision, reflects the fineness of the information tbe retailer 
shares with the manufacturer, and corresponds to information precision in the model (J). It 
comprises four items detailing the extent to which retailers share information with the 
manufacturer, each measured on a six-point scale. Specifically, the items detail the percent 
of volume for which the retailer provides the manufacturer information on store inventory 
levels, warehouse inventory levels, warehouse withdrawals, and point-of-sales data. The 
second construct, reliability, relates to the manufacturer's information linkages (i.e., quality 
of the information transfer) and proxies for information reliability (о). It includes seven 
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yes/no responses about the use of an EDI system and the information available through 
the division's EDI system, including purchase orders, invoices, warehouse inventory data, 
and production schedules. The more information that flows seamlessly through the system, 
the more accurate the information that the manufacturer receives and, thus, the more reliable 
the information. 

Consistent with prior literature (Burke 1984), I identify the constructs (described above) 
via principal components analysis and form indices by adding the scores on the individual 
components of the constructs. Adding the scores gives each question an equal weight 
rather than a weight based on the variability in the response.’ The resulting constructs, 
precision and reliability, have Cronbach's coefficient alphas of 0.8091 and 0.8335, 
respectively. 

Consumer demand variability. Fisher (1997) argues that consumer demand variability 
depends on the product life-cycle stage. Early-stage products have unstable and/or unknown 
consumer demand. Therefore, I use the percentage of products in the introduction and 
growth stages (life. cycle) to proxy for consumer demand variability. 

Control variable. 1 also control for another variable that may affect a division's use 
of VMI. Companies adopt VMI if the related gains exceed the costs. Larger companies 
are more likely to have the resources to afford the high set-up and maintenance costs of 
adopting. VMI in their various divisions. Consequently, the company size, rather than the 
division size, affects the adoption of large initiatives such as VMI. I use the company sales 
level (sales) as a proxy for size. The survey asked respondents into which of six groups 
their companies' sales levels fell. Thus, the companies are grouped categorically rather than 
continuously on this dimension. 


Data Limitations 

Similar to other survey research, virtually all the measures I use contain measurement 
error because respondents used an arbitrary response scale. The respondents rated the levels 
of information sharing and collaboration on a six-point scale, and their divisions' perform- 
ance relative to that of the industry on a five-point scale. The answers may be prone to 
interpretation error. For example, respondents may interpret the phrases "above the industry 
average" and "significantly above the industry average" differently. As long as these errors 
are unsystematic, this biases coefficients in the statistical analyses toward zero. Using a 
phone survey helps alleviate these problems because the interviewer consistently defines 
terms. To further diminish the measurement error and to simultaneously capture the mul- 
tidimensional quality of the data, I group related responses into the two constructs identified 
previously, precision and reliability. 

Another limitation is that some respondents may have systematically biased their an- 
swers. For example, an upward bias would result if respondents do not reveal that their 
divisions' performances are lower than the industry average. As long as VMI respondents 
do not bias their answers in a manner systematically different from those of non-VMI 
respondents, this should not affect the results. 

The empirical analyses test only for associations between information properties and 
VMI; I do not make any inferences about causality. The hypotheses, as stated, imply that 


1^ Labovitz (1970) shows that the correlation between almost any ordinally scaled measure (such as the scale I 
derive using equal weights) and the *'correct" intervally scaled measure is very high as long as the number of 
levels in the ordinal scale exceeds 15 or 20, as is the case with the current measures. 

13 I repeated the analysis using principal components and factor analysis scores to form the constructs. The em- 
pirical results are qualitatively similar. 

1$ The analytical results assume the retailer earns equal profits in the two systems. The survey did not ask about 
retail partners, their power, or their performance. Thus, my empirical analysis cannot control for retailer profits. 
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information precision and reliability lead to VMI use. However, companies that have precise 
and reliable information already may be more inclined to use VMI. Alternatively, adopting 
VMI may have led the manufacturer to demand more precise and reliable information from 
the retailer. Without time-series data, one cannot determine the direction o£ causality be- 
tween information properties and VMI use. 


Empirical Model Specification 

Hypotheses 1a and 1b predict the extent of VMI use will increase with the precision 
and reliability of the information the retailer shares and will be ambiguous in consumer 
demand variability. Because my measure of the extent of VMI use is an ordered, categorical 
variable, I use the following ordered PROBIT model to analyze the relation between the 
independent variables and the extent of VMI use. Multinomial LOGIT and standard linear 
regression result in similar qualitative inferences. 


Prob(Extent-VMI = i) = F(a + В,ргесіѕіоп + B reliability + В.Н cycle + B,sales) (18) 
where 


Ес) = the normal cumulative distribution function; 
Extent- VMI = extent of VMI use; 
precision = index for precision of information the retailer shares; 
reliability = index for reliability of manufacturer’s information linkages; 
life_cycle = percentage of products in introduction or growth stages (a proxy for con- 
sumer demand variability); and 
sales = sales of the entire firm. 


I test Hla and H1b through the variables precision, reliability, and life. cycle. 

Hypothesis 2 predicts that the wholesale price transferred from the retailer to the man- 
ufacturer will decrease with the extent of VMI use. The dependent variable, wholesale. 
price, is ordered and categorical. Therefore, I test H2 using the following ordered PROBIT 
model: 


Prob(wholesale_price = i) = F(a + B,Extent УМП (19) 
where: 


ЕС) = the normal cumulative distribution function; and 
wholesale. price — wholesale price charged by the manufacturer. 


VI. EMPIRICAL RESULTS 
Descriptive Statistics 
The descriptive statistics for the empirical variables and the related survey questions 
appear in Table 2. To be included in the test sample, a respondent must answer all of the 
related questions. Thus, the number of observations in the test sample is lower than the 
number in the overall sample.” The standard deviations indicate reasonable variation among 
respondents' answers to each survey question. This alleviates the concern that respondents 


17 Note that only 52 divisions responded to the question about the wholesale price. Consequently, further tests 
related to H2 will only analyze 52 observations. 
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TABLE 2 


Descriptive Statistics for the Extent of VMI Use, Wholesale Price, Precision and Reliability of 
Information Shared, Consumer Demand Variability, Control Variable, and Questions that 


Comprise the Factors (precision and reliability) 


Variable* n Mean Std. Dev Min. Median Max. 
Extent. VMI 53 2.38 1.61 1 2 6 
Wholesale..price 52 2.98 0.75 1 3 4 
Precision 53 9.66 5.38 4 8 24 
Reliability 53 3.25 2.13 0 4 7 
Life. cycle 53 3226 28.95 0 25 100 
Sales 53 3.70 1.46 1 4 6 
Questions Measuring Precision of 
Information Shared Factor? 
Sbaring Store Inventory Levels 53 2.32 1.37 1 i 6 
Sharing Retail Warehouse Inventory Levels 53 2.77 1.86 1 2 6 
Sharing Warehouse Withdrawals 53 2.32 1.73 1 1 6 
Sharing Point-of-Sale Data 53 224 1.51 1 2 6 
Questions Measuring Reliability of 
Information Transmission Factor* 
Basic EDI system 53 0.81 0.39 0 1 1 
Transmit purchase orders via EDI 53 0.73 0.45 0 1 1 
Transmit invoices via EDI 53 0.66 0.48 0 1 1 
Transmit advance ship notices via EDI 53 0.43 0.50 0 0 1 
Transmit warehouse inventory data via 53 0.17 0.38 0 0 1 
EDI 
Transmit production schedules via EDI 53 0.16 0.36 0 0 1 
Transmit transportation information via 53 0.30 0.46 0 0 1 
EDI 

* Variable definitions: 

Extent- VMI = the extent that the manufacturing division uses VMI on a six-point scale where 0 = no VMI 


Wholesale. price = 


Precision — 


Reliability = 


Life. cycle — 


Sales — 


and 6 = use VMI for more than 91 percent of sales; 

measure for the price the manufacturer charges the retailer. The related survey question asks, 
“Would you characterize the prices your company charges the retailer as...” The answer is 
categorical, ranging from “much lower than the industry average" to “much higher than the 
industry average"; 

index for the precision of the information the retailer shares (J). The index is the sum of 
scores from a series of questions regarding the extent to which retailers share information 
with the manufacturer, based on a six-point scale. Higher numbers indicate the retailers share 
more precise information; 

index for the reliability of the manufacturer's information linkages (<), The index is the sum 
of scores from a series of yes/no questions about the information available through the 
manufacturer's system. Higher numbers indicate more reliable information systems. 
percentage of products in the introduction and growth stages (с). The related survey question 
asks, "About what percentage of your products are in the introduction and growth stages?" 
This variable proxies for variability in consumer demand; and 

company sales, based on the answer to the survey question “Сотрапу Sales." The categorical 
answer uses а six-point scale; higher numbers correspond to higher sales. 


> These items are measured оп a six-point scale where 0 = no information sharing and 6 = share the given 
information for 91 percent or more of sales. 
* [tems аге measured through yes/no questions: 0 = no and 1 = yes. 
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simply answered that their divisions were “average” on all dimensions. Most of the uni- 
variate correlations among the independent variables are not significant at conventional 
levels (not tabulated). However, reliability is significantly positively correlated with preci- 
sion and significantly negatively correlated with life_cycle at the 5 percent level. 

Average firm-wide sales for the manufacturers in the empirical analyses appear in Table 
3. The food industry comprises 68 percent of the test sample, with average (median) com- 
pany sales of $760 ($500) million. The sample also includes companies specializing in 
beverage, health and beauty aids, and household products. Annual sales range from less 
than $100 million to more than $10 billion, with a mean (median) of $849 ($999) million 
for the sample manufacturers.'® Untabulated results also show that 49 percent of the re- 
spondents use VMI, and they have been using the system for an average of three to four 
years. 


Relation between VMI Use and Information Precision, Information Reliability, and 
Consumer Demand Variability 

The ordered PROBIT model results of tests of Hla and H1b for 53 manufacturer 
divisions appear in Table 4. Positive coefficients mean that higher values of the independent 
variable are associated with more extensive VMI use.? Consistent with the hypothesis that 
manufacturers use VMI to a greater extent when the retailer shares more precise and more 
reliable information (Hla), information precision (р = 0.001) and information reliability 
(р = 0.06) are significantly positively related to the extent of VMI use.” By contrast, the 
proxy for consumer demand variability, life_cycle, is not significant at conventional levels 
(р = 0.21). Thus, the empirical analysis does not support H1b. Company size (proxied by 
sales) is associated with more extensive VMI use (р = 0.02).?! In sum, the extent of VMI 
use increases with information precision, information reliability, and company size.” 


Effect of VMI Use on Wholesale Price 

Table 5 presents the results for the ordered PROBIT of wholesale price on the extent 
of VMI use. The analysis reveals that the extent of VMI use is marginally associated with 
the wholesale price transferred between the retailer and the manufacturer (p — 0.097). 
Manufacturer divisions that use VMI to a greater extent charge their retailer partners а 
lower wholesale price. (Controlling for the independent variables associated with the extent 
of VMI use leads to identical inferences, and the control variables are not statistically 
significant at conventional levels.) 


18 The composition of the test sample is similar to that of the entire sample of 100 respondents. 

1? One should interpret the coefficients carefully. If a given variable increases the VMI use "rating," then the 
probability of extensive VMI use increases and the probability of no VMI use decreases. However, the probability 
of being in the intermediate categories could move in either direction (Greene 1993, 672—676). 

20 One can interpret reliability as the minimal technology that the manufacturer possesses. However, VMI also 
may depend on the manufacturer's ability to interpret the information. Unfortunately, the survey does not measure 
this variable. The study's inferences should not be affected by this omission unless the manufacturer's ability 
to interpret the data is correlated with the included independent variables. 

21 Lee et al. (1997) find that the demand variability that the manufacturer faces from its retailer partners differs 
from the underlying consumer demand variability. High variability of retailers’ demand often leads to supply- 
chain management collaboration, such as УМТ. I also run the empirical analyses with a variable that proxies 
for retailer demand. The related question asked respondents to rank the demand variability they experience with 
their retailer partners on a three-point scale. The inferences do not change when this variable is included in the 
analysis. 

22 І also test the hypothesis using an alternative dependent variable where 1 = VMI adopters, and 0 = nonadopters. 
The results are qualitatively similar except that the information precision variable only marginally affects the 
probability of using VMI (p = 0.12). ` 
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TABLE 3 
Sales Levels for the Sample Manufacturer Firms (n = 53) 

Mean Sales Median Sales 
Sector Number (in millions) (in millions) 
Food 36 $760 $500 
Beverage 12 $4,780 $10,000 
Health and Beauty Aids 2 $999 $999 
Household Products 3 $200 $200 


VII. CONCLUSION AND FUTURE RESEARCH 

Supply-chain management requires partners to share information, typically including 
internal accounting sales and inventory information. However, little evidence exists on the 
effect of information sharing on supply-chain management contracts and the resulting firm 
performance. This study models the effects of information structure and demand variability 
on two alternative inventory management systems that differ in the delegation of decision 
rights: (1) a traditional system where the retailer makes the inventory decision and (2) a 
vendor managed inventory (VMI) system where the retailer delegates the inventory decision 
to the manufacturer. In selecting between the traditional and VMI systems, the manufacturer 
weighs the use of potentially unreliable information to determine quantity based on total 
supply-chain costs against allowing the retailer to use reliable information to make a stra- 
tegic quantity decision based only on her own cost structure. 

The model suggests that the extent of VMI use increases with the amount of internal 
accounting information the retailer reveals to the manufacturer (i.e., precision) and the 
manufacturer's ability to capture this information (1.е., reliability). The model also suggests 
that the extent of VMI use leads to lower wholesale prices because the manufacturer must 
share some of the efficiency gains that result from VMI with the retailer. 

I test these theoretical predictions using survey data from manufacturer divisions in the 
food and consumer packaged goods industry. The results support the first theoretical pre- 
diction that the extent of VMI use increases with precise and reliable flows of internal 
accounting information from the retailer to the manufacturer. I also find that VMI use 
increases with the size of the manufacturer. The evidence suggests that the extent of VMI 
use is only marginally associated with a lower wholesale price. 

This study shows that the precision and reliability of internal accounting information, 
and the retailer's willingness and ability to share this information, should affect the way 
manufacturers and retailers structure their relationship, and the inventory management de- 
cision rights in particular. The results suggest that VMI is more likely to lead to higher 
supply-chain profits if both companies commit to sharing precise internal accounting in- 
formation and reliably transmitting, receiving, and using this information for inventory 
decisions. 


APPENDIX 
PROOFS 
Proof of Proposition 1 | 
The solution to the traditional system is found by solving the following problem with 
J=2: 
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TABLE 4 
Results of Ordered PROBIT Analysis of the Extent of VMI Use on the Precision and 
Reliability of Information, Consumer Demand Variability, and Control Variable for 53 
Manufacturer Divisions 


Prob(Extent..VMI = i) = F(a + B,precision + B,reliability + B,life_cycle + Bales) 


Predicted р 
Variable Sign Coefficient Std. Error p-value* 
Intercept 3.11 1.01 0.002*** 
Precision + 0.11 0.04 0.001*** 
Reliability + 0.13 0.09 0.063* 
Life_cycle ? —0.01 0.01 0.205 
Sales + 0.22 0.11 0.025** 


*, ** *** Indicate significance at the 10, 5, and 1 percent levels ог better, respectively. 
*'The p-value for the variables are one-tailed probabilities, except for the intercept term and life-cycle, which are 
two-tailed probabilities. 


J 
max У + aO) – cQ,0) Q0) 


WQ) A) j=1 


subject to: 


t | : J 
T TM ФР — wa,(j) – h(q,(j) – D) (2) dD 
> 7 ш+о(2]-0/21 
j Ф | 


Е > 0 (21) 
(p — w40) — sD — q») (2) dD 


qG) 
[ово v9 – hi – D) (2) aD 
q,(j) maximizes ь+о(2ј- 721 р (22) 
+ | (p – wai) – sD - a) (2) dD 


The incentive compatibility constraint (22) is solved to determine the quantity ordered 
given each of the two signals. Taking the derivative of the constraint with respect to q,(j), 
setting it equal to zero, and solving for q,(j) gives: | 


_ __ O(w+ h) 
90) =в 20р +h + 8) (23) 
o(p- w + s) Q4) 


qe uote 


When the participation constraint (21) is not binding, the derivative of Equation (20) 
with respect to О, () gives: 
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TABLE 5 
Results of Ordered PROBIT Analysis of the Wholesale Price on the Extent of VMI Use for 52 
Manufacturer Divisions 


Prob(wholesale price = i) = F(a + B,Extent_VMI) 


Predicted 
Variable Sign Coefficient Std. Error p-value* 
Intercept 2.47 1.23 0.043** 
Extent... VMI – —0.13 0.10 0.097* 


*, ** Indicate significance at the 10 and 5 percent levels or better, respectively. 
* The p-value for the Extent.. VMI variable is a one-tailed probability. 


Е. (25) 


The above expression implies that the manufacturer will produce at the lower bound, 
9:(1). 

If Equation (25) is negative, then the manufacturer will produce q,(1); if positive, then 
q,(2). 

I substitute the solutions to the order and production quantities into the original optim- 
ization problem. Taking the derivative with respect to w and setting the equation equal to 
0, one can solve for w. The retailer’s participation constraint may or may not be binding. 

When the constraint is not binding, the first-order condition on w is: 


pie. aw ee ee es S 


4(p +h +5) (26) 
Solving the first-order condition for the wholesale price gives: 
+ 2c — h + s) + Ацр +h + 
w= Е aD EEES (27) 
4c 
Substituting the wholesale price into the quantity decisions gives: 
_ p O(p-*2c + 3Ь + 5) 
al) = 5 8(p + h + s) Vn 
p, 9p - 2c + h + 35) 
ey Wed hts ud 


Substituting the wholesale price and the quantity decisions into the expected 
manufacturer and retailer profits (Equations (20) and (21), respectively) gives: 
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Sop((p + ѕ)(р + s — 2c) — h(h + 2c)) + 16uXp + h + 572 


Te + e*((p — 2c — h + sy) 


32o(p + h + 5) 
(30) 
Хр +h + s)*(4p — o — 1бошр + h + 5)(р – c) 
+ 4o*p — c + 5)(с +h) Е 
ЈА 320 (р + В + s) Hr GP 


When the participation constraint is binding, the manufacturer sets the constraint equal 
to 0 and solves for the wholesale price: 


h(c — 4p) — (p + s\(o + 4p) 
+ Vio — Ашур + 5): + 2(02 + 16р2)(р + h)s + (а + 425? 


25 у (32) 


€ 
|| 
| 


Substituting the wholesale price into the order quantity formulas ((23) and (24)) and 
the objective function (20) gives the following: 


с МО + hc — 4uy + s(o + 44) + 2(0? + 167) + В 





90) = “4 7 Кр+ћ+9) | (99) 
с V(p + Во — 4p)? + sto + 4)? + 2(o? + 16y?)(p + h)s j 
BT a T ee 


— (p +h + $) (© — 4ш)2(р + h? + so + 4u)? 


+ (o(p -2c —h + 5) + 4g(p +h + 8)) 
X V(p + (с — 4p) + за + 4)? + 2(02 + 16и2(р + h)s 


rad = 
Па 8o(p + h + s) Ga 
Q.E.D. 
Proof of Proposition 2 
In the VMI system, the manufacturer solves the following problem: 
H 1 . 
шах а (2 $ би - 230 + Q = aXw = 94] = $) (36) 
жаа — Niel 


subject to: 
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6] 
-wa + | (pD — ва. - D) 


j-2(2]-1—2)/21 


J u-to(2j7)/21 
Е «Go (Pani) — #0 — 4.0) 


900) 


0) 
-wa,O +f" Фр - мало - D) 


J р+9/2 
+@-а| x (2) a+ [7 (pq,.() — s(D — ал) 


= IIT. (37) 


The manufacturer adjusts the wholesale price to make Equation (37) binding. After 
solving Equation (37) for w, I place the solution back into the objective function. I then 
take the derivative of the objective function with respect to q,,(1), а, 2), and q,(). I set 
the derivative equal to 0 and solve for the variables. The solution to the entire problem is 
as follows: 


Jall) = p - ATIS (38) 
40) =» TELA (39) 
"m 2c sis 
q = p + SES (40) 
w = Kup — ПОФ +h + s) + ofa ~ 2c + h(p + s) (41) 
(а — 2)Qc — p + h — s) + 4p(p + h + s) 
пуч Про о e ELLE (42) 
пум = ПТ. (43) 
| Q.E.D. 
Proof of Proposition 3 


Comparing the quantities selected in the traditional and VMI models, the difference is: 


p-2c—h- s) + Фр - + s) 


| = - _ of 
420) - q^ = 90) - qa = Е. (44) 


In the VMI system, q,() = (p + оф – 2c + s – B)/2(p + + 9) = Сир +h + s) 
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+ ofp — 2c + s — h))/2(p + h + s). The denominator is always positive. Assuming that 
the quantity ordered must be nonnegative, the numerator must be positive also; but 
2u(p + h + s) + olp — 2c + s — h) < o(p - 2c — h + s) + Ap(p + h + s). Therefore, 
the numerator in Equation (44) is positive. The quantity produced and ordered in the VMI 
system exceeds that ordered in the traditional system. 

The difference between the wholesale price in the VMI and traditional systems is: 


wM — red 
(p +h + s)((p +h + s)\((a — 2)? — 1652) — 40 Ш 
_ * 4op(2c(1 — а) + (3 — o)(h - 5))) 
^. 40(0(2 – охр— 2c -В + s) + 4 +6 + 5) ` 
(45) 


In simplifying and expanding the numerator, all but two terms are negative. These 
terms are less than the other terms in absolute value, making the numerator negative. Again: 


2ир + + 8) + а(р— 2c +s – hb) = 0 > Ар + h + 5) + 2о(р— 2c + s — h) = 0. 


Since 2 — m x 2 and 4р(р + h + s) > 0, the denominator is positive and the difference 
is negative. The wholesale price charged in a VMI system is less than that charged in a 
traditional system. 


QED. 


Proof of Proposition 4 
Let: 


АП = Па — Пы, (46) 


Taking the derivative of Equation (46) with respect to information reliability, а, gives 
the following: 


9АП  o(c + hp — c + s) 
m S wo 


Turning now to the effect of consumer demand variability, o, I use proof by construction 
to show that the relationship between the change in the difference in expected profits 
between the two systems is ambiguous іп с. Suppose that p = 10, с = 5, h = 1, $ = 1, 
p. = 50, а = 0.5. When о = 5,10,15, the values for ПУМ, П", and АП are as follows: 


| | oes | о=ю | oH 15] 
mg | 2367 | 23739 | 23116 | 


For the above example, дАП/дс > 0. 
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Now suppose that p = 100, с = 5, h = 1,5 = 1, p = 50, а = 0.5. When с = 45,50,55, 
the values for ПУМ, IIT*4. and AIT are as follows: 


а = 55 


For the above example, дАП/дс < 0. 

Based on the two examples above, dAII/do is ambiguous. 

Finally, I show that АП is increasing in information precision. That is, АП is higher 
when J = 3 than when J = 2. 

Solving the above models when J = 3 and comparing АН between J = 2 and J = 3 
gives the following: 











АП = 3 — АП| = 2 
—Aca((15 + 148a)o + 36u) 
+ р((27 + 2272a)o? — 2160 + 115292) 
+ 3((—11 + 560а)о? — 120p0 + 384p2)h 


5760 
1 c(—15 + 76a) — 288cpa + 684ар? 
"seva а [e + 68а) + 1008ap 
+В | + (-15 + АЗбојћ 


Because 1/5760 > 0, the sign of the above equation depends on the sign of the 
numerator. Rearranging the terms in the numerator gives the following: 


o^(1 — о)(60с2 + 27р? + 48ch + 27h? + 27s?) + оз(р — ©)(144 + 540 + 592p0) 
+ рф + h)(165.6pp — 144co) + p^u(248.4y. — 2160) + phi(662.4. — 5760) 
+ ph?(414p — 3600) + зо(360р, — 313ас) + hs(7.92u? — 602) + 8(1114р2 
— 844002) + 48.842 — 370?) + ph(7.92p? — бог) + ph(105.6u? — 80002) 
+ s(7.92u? — 602) + р?(386.7602 — 293ао?) + p(79.2pp? — 60co?) + асо?(560р 
— 244c) + р2(272.04р? + 1362.4ph + 689.16h? + 2296.08ps + 2296hs + 38s?) 
+ o*(12ch + 496ops + 496ohs). 


Based on the following assumptions, it can be shown that the above expression is 
nonnegative and, therefore, that the difference is higher when J = 3 than when J = 2. 


Assumptions 
р > с,0 = a = 1, and that demand must be positive: E[D] = 3 · SD[D] where SD[D] 
is the standard deviation of the consumer demand distribution. The retail price must exceed 


Kulp-—Manufacturer- Retailer Relationships 671 


the unit production cost or the product would not be produced and sold. The probability 
that the manufacturer receives the information, «, must be between 0 and 1 by definition. 
Finally, it seems intuitive that consumer demand is positive. Therefore, I assume that three 
standard deviations below expected demand is also positive; the probability of negative 
demand given this assumption is extremely low. 


QED. 
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L INTRODUCTION 

his paper investigates empirical associations between accounting-based performance 
| measures and compensation paid to chief executive officers (CEOs) of charitable 
organizations. We consider three research questions. The first is whether changes in 
executive compensation are positively associated with changes in program spending, which 
is spending on activities that advance the charitable mission. The second question is whether 
associations between compensation changes and program spending changes are attributable 
to changes in total revenue received or to changes in the program spending ratio, which is 
the average proportion of revenue spent on program activities. The third question is whether 
the relation between changes in compensation and changes in program spending ratios is 
higher for charities where the program spending ratio is most likely to be a concern. In 
particular, we focus on charities with low program spending ratios, which oversight orga- 
nizations or potential donors are likely to evaluate unfavorably, and on charities monitored 

by well-known oversight agencies. 

Unique characteristics of charitable organizations suggest that prior evidence from the 
for-profit sector about the relation between executive compensation and accounting-based 
performance measures may not apply to charities. Donors to charities are typically not 
beneficiaries, and therefore, donors have less incentive to monitor the disposition of re- 
sources than do investors in private enterprise (Fama and Jensen 1983a, 1983b). Market- 
based performance measures, which discipline managers in for-profit firms, are absent since 
capital is donated and services or products are not "priced" in the conventional sense 
(Williamson 1983). These features of charities expose them to malfeasance by management, 
which may be attenuated by using accounting measures to ensure stewardship of contributed 
resources (Gjesdal 1981; Smith and Watts 1992; Sloan 1993). 

On the other hand, philanthropic objectives are often subjective and nonfinancial, and 
returns to both donors and managers are more likely to be nonpecuniary, even altruistic, 
than returns to participants in other kinds of organizations (Andreoni 1989; Rose-Ackerman 
1982; 1996; Handy and Katz 1998). In addition, financial statements do not reveal whether 
managers direct program expenditures toward meaningful projects, or whether spending is 
efficient or effective with respect to specific objectives. Moreover, charities' objectives are 
not clear-cut and their outputs are difficult to measure. Using accounting information for 
setting compensation is dysfunctional when contracting parties focus on the subset of tasks 
where performance can be measured objectively and de-emphasize other tasks where eval- 
uations are subjective (Holmstrom and Milgrom 1991). 

The potential for malfeasance suggests charities need external monitoring to reduce the 
agency costs of obtaining and distributing contributions (Akerlof 1970; Stigler 1971; Olsen 
1971; Williamson 1983). Federal law requires charities to file financial information annually 
with the U.S. Internal Revenue Service (IRS). In addition, many charities voluntarily submit 
financial statements to private oversight agencies that report whether organizations comply 
with standards. These agencies, along with the popular press and individual donors, fre- 
quently cite the ratio of program expense to revenue (or the ratio of program expense to 
total expense) as a performance indicator for charities (e.g., Gold 1993; Hardman 1993; 
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Schuman 1993; Smith 1993).! Evidence in Weisbrod and Dominguez (1986), Harvey and 
McCrohan (1988), and Khumawala and Gordon (1997) indicates that donation levels in- 
crease with program spending ratios. To investigate the relative importance of the program 
spending ratio, we distinguish changes in program spending that are attributable to changes 
in program spending ratios from those attributable to changes in the level of revenue that 
the charity raises. If charities benefit more from improving the program spending ratio than 
from increasing the level of revenue, ihen we expect compensation to be more closely 
associated with changes in spending ratios. 

We use financial data from IRS Form 990 to obtain a sample of 331 charities. We find 
that changes in CEO compensation vary directly with both current- and prior-year changes 
in program spending, whether those changes are attributable to program spending ratios or 
to revenue raised. Moreover, we cannot convincingly reject the null hypothesis that charities 
reward increases in program spending that result from higher program spending ratios 
equally to those resulting from raising more revenue. 

Next we focus on charities that are most likely to be concerned about program spending 
ratios reported to potential donors. We distinguish charities with relatively low program 
spending ratios and charities monitored by large, nationally recognized oversight agencies. 
Again, we cannot persuasively reject the null hypothesis that charities in these subsamples 
weigh changes in the program spending ratio equally with changes in revenue raised. 

Evidence that compensation paid to executives of charitable organizations is associated 
with accounting measures parallels evidence documented for commercial firms (Rosen 
1992). Specifically, we find that charities reward executives for increasing resources allo- 
cated to the charitable objective. We find no evidence that the use of program spending 
ratios by outsiders distorts the charities' incentives. 

Section II develops empirical specifications and hypotheses. Sample selection proce- 
dures appear in Section III, and results are reported in Section IV. Concluding remarks are 
in Section V. 


II. EMPIRICAL SPECIFICATIONS AND HYPOTHESES 

We characterize charities as organizations that broker philanthropic resources from 
donors to beneficiaries. The brokering process consumes some fraction of the contributed 
capital, but the objective is to maximize spending on program activities. This characteri- 
zation implies that management (1) raises funds, and (2) distributes the net of revenues less 
the costs of brokering contributions to program activities. 

We consider measures of managers’ performance on these two dimensions. Let 
period t program spending PSPENDING, = REVENUE, Х RATIO,, where REVENUE, 
is period t total revenue and RATIO, is the period t ratio of program expense to total rev- 
enue. Period t change in program spending is: 


1 At the time when the research was conducted, The National Charities Information Bureau (NCIB) and the 
Philanthropic Advisory Service of the Council of Better Business Bureaus (PAS) were the two largest private 
oversight agencies (the NCIB and the PAS combined into one agency during 2001). NCIB standards are (1) at 
least 60 percent of annual expenditures be allocated to program services; (2) fundraising expenses be reasonable 
over time; and (3) net assets available for use are not more than twice the greater of next year’s expenses or 
next year’s budget (NCIB 1996). PAS standards are that (1) at least 50 percent of total revenue and at least 50 
percent of public contributions be spent on program services; (2) fundraising expenditures are less than 35 percent 
of related contributions; and (3) combined fundraising and administrative costs are less than 50 percent of total 
теуеппе (CBBB-PAS 1982). Both the NCIB and the PAS use nonfinancial as well as accounting-based perform- 
ance standards. 
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APSPENDING, = [RATIO, x REVENUE] – [RATIO, , x REVENUE, 4] 
= [RATIO, , х АВЕУЕМОЕ] + [ARATIO, x REVENUE]. (1) 


We interpret [RATIO,_, X AREVENUE,] in Equation (1) as the change in period t program 
spending that is explained by the change in the level of funds the charity raises. We interpret 
the product [ARATIO, х КЕУЕМОЕ] as the change in period t program spending that is 
explained by the change in the average fraction of each revenue dollar the charity spends 
on program activities,” 

To control for scale effects, we deflate Equation (1) by period t — 1 program spending. 
Thus, the empirical measures indicate percent changes, not absolute changes, in pro- 
gram spending. Deflating the first term in Equation (2) by PSPENDING, , and then sub- 
stituting RATIO, , = PSPENDING, ,/REVENUR, , yields [AREVENUE/REVENUE,.,] 
= ФДКЕУЕМОЕ,. That is, the period t percent change in program spending attributable to 
changes in available funds is simply the period t percent change in revenue. Deflating the 
second term in Equation (1) gives AYIELD, = [ARATIO, X REVENUE,]/PSPENDING,._,, 
which indicates the extent to which the period t percent change in program spending is 
attributable to changes in the program spending ratio. 

To summarize, we decompose the percent change in program spending as: 


APSPENDING,/PSPENDING, , = ФАКЕМЕМЏЕ, + AYIELD, (2) 


where the percent change in revenue (ФАКЕМЕМЏЕ) indicates changes in fundraising 
performance, and AYTELD indicates changes in the average cost of brokering contributed 
capital from contributors to beneficiaries.? 

Next we posit that executive compensation, either explicitly or implicitly, depends in 
part on changes in program spending: 


ФАСОМР, = В, + B, %АВЕУЕМОЕ, + В, AYIELD, + =, (3) 


where %АСОМР, is the period t — 1 to period t percent change in compensation paid to 
the CEO.* 

We expect compensation changes to be positively associated with changes in program 
spending, whether those changes are attributable to changes in revenue raised 
(®AREVENUE) or to changes in the program spending ratio (AYIELD). Thus, we antic- 
ipate both B, > 0 and В, > 0. In addition, widespread use of the program spending ratio 


? This decomposition of program spending changes is analogous to the decomposition of profits into volume and 
margin effects described in managerial accounting texts. Following convention, we consider the joint effect of 
changes in the program spending ratio and changes in revenue (ARATIO x AREVENUE) as part of the ratio 
effect (e.g., Hilton 1997, 552—553). 

3 The ratio of program expense to revenue varies inversely with the “price” effect, which is the focus of prior 
studies of the relation between program spending ratios and fundraising success (Weisbrod and Dominguez 1986; 
Posnett and Sandler 1989; Callen 1994; Tinkelman 1999). 

* We use compensation changes, rather than levels, to control for cross-sectional differences in factors (e. в., ех- 
ecutive age, experience, gender, tenure with tbe organization, organization size) that potentially affect СЕО 
compensation. Although CEOs of large organizations tend to сат more than CEOs of small organizations (Werner 
and Gemeinhardt 1995; Oster 1998), annual changes in compensation are unlikely to be attributable to changes 
in the organization size from one year to the next. That is, annual changes in size are not likely to warrant 
increasing (or decreasing) salaries to continuing CEOs. We omit observations in which the CEO changes during 
the period, so cross-sectional differences unique to the individual (such as age or gender) are unlikely to affect 
compensation changes. 
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by outsiders suggests that charities may reward increases in the program spending ratio 
(AYIELD) more than they reward increases in revenue (®AREVENUE). Thus, we predict 
B; < В». 

Next we investigate cross-sectional differences in sensitivity to changes in the program 
spending ratio. Charities are more likely to be concerned about the cost of brokering con- 
tributions when the program spending ratio is relatively low than when the ratio is high. 
We therefore partition the sample according to whether the ratio is above or below the 
median value. We expect charities’ compensation to be relatively more sensitive to AYIELD 
(and relatively less sensitive to 49 AREVENUE) when the program spending ratio is below 
the median value. 

We also consider whether monitoring by oversight agencies—in contrast with moni- 
toring by donors in general—affects CEO compensation. То do so, we partition the sample 
according to whether the NCIB or the PAS monitor the charity. If concern about oversight 
groups' use of the program spending ratio influences compensation, then we expect com- 
pensation to be relatively more sensitive to AYIELD for charities that are monitored, than 
for charities that аге not? 

Finally, if charities reward current-period performance by providing salary increases, 
rather than one-time bonuses, then current compensation changes are correlated with prior 
(not current) performance. We therefore estimate specifications that include both current 
and lagged performance measures: 


%ACOMP, = у, + y,%AREVENUE, + y,%AREVENUE,_, 
+ y,AYIELD, + y,AYIELD, , + £, (4) 


The foregoing reasoning predicts y; > 0, j = {1,...4}, and (y, + у) < (y, + ү). 


Ш. SAMPLE AND DATA 

Table 1 provides the sample selection procedures. We identify 458 charities evaluated 
by the NCIB or the PAS during 1996 and 1997. We then randomly select 200 additional 
charities monitored by neither oversight agency from files maintained at the Charitable 
Organizations Division, Office of the Maryland Secretary of State. Data for 541 charities 
are from IRS Form 990 filings obtained primarily from the charities directly, although some 
filings are from the Maryland Secretary of State. We exclude 210 charities with missing or 
unusable information, as detailed in Тебје 1. We use compensation changes rather than 
levels, and therefore, we lose the first year of data for each organization. We also eliminate 
charities whose chief executives change in the current or the prior year (thus, CEO changes 
do not explain compensation changes). Finally, we eliminate potentially influential obser- 
vations specified as those with absolute standardized residuals greater than 2.0 from a 
regression of year t percent change in compensation on year t percent change in program 
spending. 

Panel B of Table 1 shows that these sample selection criteria yield 664 observations 
from 331 charities for the primary analvsis. Panel B also shows that 484 observations are 


5 We obtain similar results: when we partition tbe sample into thirds, quartiles, or quintiles based on the pro- 
gram spending ratio; when we simultaneously classify the observations according to both the prevailing 
program spending ratio and whether the organizacion is monitored; when we use alternative financial performance 
indicators, such as fundraising as a percent of contributions, contributions as a percent of total revenue, or program 
spending as a percentage of total spending; and when we compute the program spending ratio as a percent of 
total expense, rather than total revenue. 
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TABLE 1 
Selection of a Sample of Charities with Available Compensation and Financial Data 


Panel À: Procedures Used to Identify Sample Organizations 


Total requests* 658 
Organizations not required to file 990 information? (57) 
No response? (60) 
Information received or obtained 541 
Form 990 information unusable? (57) 
Chief executive changes during the sample period* (69) 
Officer compensation is not disclosed‘ (84) 
Total organizations in the sample 331 


Panel B: Profiles of Charity-Year Observations 








Years of Total Monitored" Not Monitored’ 
Data Number of Number of Number ої Number ор Number ої Number of 
Available ^ Charities | Observations Charities Observations Charities Observations 
One 77 77 57 57 20 20 
Two 190 380 116 232 74 148 
Three 49 147 45 135 4 12 
Four 15 x 25 60 0 _0 
Total 331 664 233 484 98 180 


* All organizations listed in the February 1996 and June 1997 editions of the National Charities Information 
Bureau’s (NCIB) Charities Index and the 1996 edition of the Annual Charity Index (CBBB-PAS 1996), plus 200 
randomly selected organizations not in these publications, but registered in 1996 with the Charitable Organization 
Division, Office of the Maryland Secretary of State. Organizations from the indices are designated “Monitored”; 
organizations from the Maryland Secretary of State are designated “Моё Monitored.” 

* Includes subsidiaries of other organizations, and organizations not required to file Form 990 (churches or orga- 
nizations with total receipts less than $25,000). 

* Organizations (1) that fail to respond to two mail requests; (2) for which requests are returned with no forwarding 
address; (3) that respond either by stating that they do not provide Form 990s or by omitting or obscuring 
compensation information; and (4) for which usable information is not available at the Maryland Office of the 
Secretary of State. 

d Includes organizations (1) for which Form 990 contains obvious errors; (2) that do not report either program, 
fundraising, or administrative expenses; (3) for which consecutive fiscal years are not available; and (4) eliminated 
in tests for influential observations. 

* Includes organizations for which the chief executive moves from part-time to full-time. 

f Either Form 990 filing does not include compensation information, ar no employee receives more than $50,000. 


from 233 charities monitored by the PAS and/or the NCIB, and that 180 are from 98 
charities that are not monitored. 

Table 2 displays descriptive information about the sample organizations. Entries are 
means of mean values for each organization, computed using sums for all years that the 
organization appears in the sample. The first entry is for all organizations, the second entry 
is for 233 organizations monitored by the NCIB or the PAS, and the third entry is for the 
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TABLE 2 
Descriptive Statistics for CEO Compensation, Revenue, and Program Spending Ratios in 
Charitable Organizations" 
(entries are means of mean values computed for each organization using all years the organization 
is represented in the sample) 


Panei А: Total CEO Compensation (cash payments and benefits) 


First Third Standard 
Mean Quartile Median Quartile Deviation 


Total CEO compensation (in $1,000) 


Total sample 130.77* 75.69 113.06 176.62 77.48 
Monitored charities 140.66 85.42 127.50 186.96 74.64 
Charities not monitored 107.24 56.31 83.74 126.69 79.40 


Total CEO compensation as a 
percent of revenue 


Total sample 3.48* 0.07 1.79 4.03 4.90 
Monitored charities 2.57 0.05 1.24 2.96 4.01 
Charities not monitored 5.64 1.74 3.24 7.81 - 5.94 
Change in total CEO compensation 

(in $1,000) 

Total sample 7.14 1.23 5.35 10.84 19.01 
Monitored charities 6.80 1.71 6.68 12.63 18.86 
Charities not monitored 7.96 1.05 4.15 8.84 19.40 


%АССОМР percent change in total 
CEO compensation 


Тога] sample 6.84 0.02 5.65 10.51 13.26 
Monitored charities 6.39 1.38 5.76 10.10 14.06 
Charities not monitored 7.90 1.02 5.61 11.46 11.11 


Panel B: Descriptive Information on Revenues and Program Spending Data 


First Third Standard 
Mean Quartile Median Quartile Deviation 


Total revenue (in $millions) 


Total sample 23.05* 2.10 7.22 23.07 44.92 
Monitored charities 29.09 3.95 9.76 31.16 50.93 
Charities not monitored 8.70 0.91 2.24 8.14 19.20 


Program spending ratio, percent 
program expenses to total revenue 


(RATIO) 

Total sample 72.63 64.46 74.59 82.12 16.82 
Monitored charities 73.41 65.93 75.20 82.63 16.82 
Charities not monitored 70.78 63.72 73.97 81.59 16.77 

Percent contributions to total 

revenue 

Totel sample 63.30* 3822 72.91 91.92 31.39 
Monitored charities 71.41 55.33 81.13 93.64 - 27.51 
Charities not monitored 44.02 15.18 40.37 70.92 31.75 


(Continued on next page) 
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TABLE 2 (Continued) 


Panel B: Descriptive Information on Revenues and Program Spending Data 
First Third Standard 
Mean Quartile Median Quartile Deviation 


Annual percent change in program 
spending (®APSPENDING) 


Total sample 11.69 0.72 7.69 17.34 24.15 
Monitored charities 10.41 —0.72 6.00 15.23 25.99 
Charities not monitored 14.73 4.20 9.81 18.26 18.83 


Annual percent change in total 
revenue (%ФАВЕУЕМОЕ) 


Total sample 13.87 1.04 8.63 20.91 26.31 
Monitored charities 12.46 —0.35 7.70 19.07 25.61 
Charities not monitored 17.22 3.34 10.90 28.23 27.15 


Annual percent change in program 
spending attributed to change in 
the program spending ratio 


(AYIELD) 

Total sample —2.18 —7.82 —0.40 5.37 19.66 
Monitored charities —2.05 —7.34 —0.61 5.27 17.22 
Charities not monitored —2.49 —16.17 0.03 5.68 24.60 


* Differences in means between charities monitored and not monitored by the NCIB or PAS are statistically 
significant (one-tailed p « 0.05). 

* The full sample has 331 charities, 233 are monitored and 98 are not monitored by the National Charities Infor- 
mation Bureau (NCIB) or the Council of Better Business Bureaus, Philenthropic Advisory Services (PAS) during 
1996. 


98 sample charities that are not monitored. Asterisks indicate that monitored organizations 
differ significantly from nonmonitored organizations on that characteristic. 

Compensation profiles appear in Panel A of Table 2. If Form 990 does not designate 
an employee as the chief executive officer (or a comparable title), then we use compensation 
for the highest-paid employee. We specify compensation as the sum of current and deferred 
salary and benefits (Form 990, Part V, columns C and D). Including expense accounts as 
compensation yields comparable results. Compensation is higher for monitored charities 
than for charities that are not monitored, but compensation as a percent of revenue is lower. 

Panel B of Table 2 displays distributions for other characteristics of the sample, in- 
cluding explanatory variables in the regression analysis. Total revenue includes direct and 
indirect contributions, government contributions, program service revenue, membership 
dues, investment revenue (including gains/losses on investment transactions), and both re- 
lated and unrelated business income. Monitored charities have higher revenues, on average, 
than charities that are not monitored. Mean (median) percent program expenses to total 
revenues (RATIO) for all charity-year observations is 72.63 percent (74.59 percent). Thus, 
about 75 cents of each dollar contributed to our sample charities goes to the charitable 
objective. Mean (median) percent contributions to total revenue is 71.41 percent (81.13 , 
percent) for monitored charities and 44.02 percent (40.37 percent) for charities that are 
not monitored. Thus, monitored organizations rely more heavily on contributions, as 
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opposed to other revenue sources. Differences in the percent change in program spending 
(%#APSPENDING) and in the measures that result from partitioning percent change of 
program spending (®AREVENUE and АУТЕГО) are not statistically significant, however. 

Finally, analysis not tabulated indicates that 79 charity-year observations are from 
environmental/animal-related charities; 165 are from medical research, disease/disorder, or 
health-related charities; 66 serve the international community; 100 are from social service 
charities; 72 are from arts or educational charities; 24 are from civil rights organizations; 
and 158 are from organizations that pursue other objectives. 


IV. RESULTS 

Table 3 reports the results of estimating Equation (3). Results for the entire sample, 
displayed in Column А, indicate that percent changes in CEO compensation and percent 
changes in program spending vary directly. For example, increasing revenues by 10 percent 
is associated with a 0.90 percent compensation increase, or about 13.2 percent of the mean 
compensation increase displayed in Table 2. Similarly, increasing program spending by 10 
percent by reducing the average cost of acquiring and administering funds is associated 
with a 0.76 percent compensation increase, or about 11.2 percent of the mean increase. In 
contrast, the average increase in compensation пої related to program spending is 5.8 per- 
cent (intercept В, = 0.058). Prior studies of compensation paid to executives of publicly 
traded, for-profit firms indicate similarly modest relations between compensation changes 
and accounting performance measures (Rosen 1992). 

For the sample as a whole, we cannot reject the null hypothesis B, = В,. This result 
suggests that there is no significant difference in the extent to which charities reward in- 
creases in program spending attributable to revenue changes vs. increases in program spend- 
ing attributable to changes in program spending ratios. 

Columns B and C report results of estimating the regressions after partitioning the data 
according to whether the program spending ratio is above or below the median ratio. Be- 
tween-sample statistical comparisons, obtained from a specification that uses dummy var- 
iables to allow the parameters В, to differ between subsamples, appear in Column D. Results 
for subsamples partitioned according to whether the NCIB or the PAS monitors the charity, 
and the corresponding comparisons of parameter estimates, appear in Columns E, Е, and 
G. Chow tests of whether the overall structure of the specification differs between subsam- 
ples appear at the bottom of the table. 

Comparisons in Columns B and C of results for charity-years with relatively high 
program spending ratios (RATIO > median) with results for those with relatively low 
program spending ratios (RATIO « median) support the premise that charities weigh in- 
creases in program spending that result from reducing average costs of brokering resources 
more heavily when prevailing program spending ratios are low. In particular, we reject the 
null hypothesis В, = В, in favor of В, > В, for observations with relatively high program 
spending ratios (Column B), but not for observations with low ratios (Column C). Moreover, 


$ The contemporaneous relations between percent changes in compensation and percent changes in program spend- 
ing (designated #APSPENDING) is: 


ФАСОМР = 0.0892 + 0.0749 (®APSPENDING). 
Respective t-statistics for parameter estimates are 9.510 and 4.775, and the adjusted R? = 0.318. These results 


confirm statistically significant relations between compensation changes and changes in program spending when 
program spending is not decomposed as in Equation (2). 
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TABLE 3 
Regressions of Percent Change in Compensation (96 ACOMP) on Percent Change 
in Program Spending Attributable to: 
(1) Percent Change in Revenue (% AREVENUE), and 
(2) Change in the Program Spending Ratio (AYTELD) 
(fall sample and partitioned by the program spending ratio (RATIO) and whether 
the charity is monitored by NCIB or PAS) 


%АСОМР, = В, + B, SAREVENUE, + В, AYIELD, + в, 
Sample Partitioned by whether 


Sample Partitioned by Program Charity Is Monitored by 
- Spending Ratio NCIB or PAS 
(A) (B) (C) (D) (E) (F) (G) 
Charities 

АП RATIO | RATIO Monitored Not 
Sample Observations Median" «Mediam Difference? Charities’ Monitored’ Difference‘ 
Intercept 0.058 0.058 0.052 0.006 0.053 0.072 —0.020 
Bo (9.17) (6.29) (5.91) (0.47) (7.16) (5.81) (71.37) 
%АКЕУЕМОЕ 0.090 0.109 0.072 0.037 0.106 0.058 0.048 
B, (4.69) (3.48) (2.95) (0.93) (4.34) (1.77) (1.19) 
AYIELD 0.076 0.035 0.107 —0.072 0.086 0.052 0.034 
В, (3.38) (0.88) (3.80) (—1.48) (2.82) (1.44) (0.72) 
Adjusted R? 0.031 0.035 0.041 NA 0.014 0.007 NA 
Test: B, — B; t=0.07 t=2.24 += 126 NA t-066 г = 0.21 МА 
Sample size 664 332 332 664 484 180 664 
Chow test* NA Е = 2.61 Е = 0.79 
(d.f. = 3,658) (p = 0.05) {р = 0.50) 


Entries are parameter estimates and t-statistics in parentheses. 

* The third and fourth columns indicate regression parameter estimates for the sample partitioned according to 
whether the program spending ratio (RATIO) in the prior year exceeds the median for all 664 observations. 

>The sixth and seventh columns indicate regression parameter estimates for the sample partitioned according to 
whether either or both the National Charities Information Bureau (NCIB) or the Council of Better Business 
Bureaus, Philanthropic Advisory Services (PAS) monitor the charity during 1996. 

° Indicates results for between-sample statistical comparisons of estimates. Entries for parameter estimates are 
differences in parameters and corresponding t-statistics for tests of between-sample differences. Results for Chow 
tests of between-sample differences in overall statistical relations appear in the last row of the table. 

Variable definitions: 

%АСОМР, = year t — 1 to year t percent change in compensation paid to the chief executive officer. Com- 
pensation is the sum of current and deferred salary and benefits, displayed on Form 990, Part 
V, columns C and D, respectively; 
%АВЕУЕМОЕ, = year t — 1 to year t percent change in total revenue. Total revenue is the amount on Form 990, 
Part I, line 12. Contributions are the sum of lines 12 and 1b, direct and indirect contributions. 
Indirect contributions are received from a central fundraising organization such as the United 
Way; and 
AYIELD, = the product of year t — 1 to year t percent change in the ratio of program expense to total 
revenue and year t total revenue, deflated by year t — 1 program expense. Program expenses аге 
the sum of amounts reported as program services on Form 990, Part П, column B of line 44 
and as payments to affiliates on Part I, line 16. 
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the parameter estimate В, on AYIELD is statistically significant for the low, but not for the 
high, ratio sample. Finally, the Chow test indicates statistically significant between-sample 
differences in the overall structure of the specification (p — 0.05). In contrast, comparisons 
in Columns E, Е, and С indicate that relations do not differ significantly between charities 
that large oversight groups do or do not monitor. | 

Results for Equation (4), which include performance measures for both the current and 
the prior years, appear in Table 4.7 These results consistently indicate significantly positive 
associations between current-period compensation changes and both current- and prior-year 
changes in program spending; however, associations are weaker for lagged than for con- 
temporaneous relations. This investigation of relations between accounting-based perform- 
ance measures for the prior year and current year compensation distinguishes the analysis 
from approaches used in studies of compensation paid to CEOs of publicly traded firms 
that typically restrict the analysis to contemporaneous relations between compensation and 
accounting performance measures (Gaver and Gaver 1998; Baber et al. 1999). This feature 
of the study is inspired by the possibility that charities may be more likely than commercial 
firms to use salary increases, rather than one-time bonuses, to reward accounting perform- 

ance (Haber 1995). | 

| In contrast with the result in Table 3, we cannot reject (y, + y) = (уз + уд) Юг the 
two partitions based on the program spending ratio. This suggests that executive compen- 
sation does not significantly differ between program spending changes resulting from rev- 
enue changes vs. those from changes in program spending ratios. Finally, differences in 
relations between subsamples (Columns B vs. C, and E vs. F) generally are not statistically 
significant at conventional levels. The exception is that the sensitivity of CEO compensation 
to the percent change in revenue in the prior year (4&AREVENUE, ,) is greater for charities 
not monitored, than for charities monitored, by large oversight organizations. In sum, the 
results in Table 4, where we consider performance measures in the prior vear, generally 
reinforce the Table 3 results that compensation changes vary directly with changes in pro- 
gram spending. They do not support a conclusion that compensation changes are differ- 
entially sensitive to revenue changes vis-à-vis changes in the program spending ratio. 

We conduct additional tests to evaluate whether the primary results are robust to com- 
peting interpretations. In particular, we consider whether results can be attributed to the 
availability of revenue in excess of expenses. Donors can interpret undistributed surplus as 
evidence that the organization is overfunded, which likely discourages contributions. On 
the other hand, donors are likely reluctant to contribute to financially distressed charities. 
Thus, except perhaps for reasonable allocation for contingencies, managers of charities have 
incentives to report а “breakeven condition." If so, then discretionary spending—salary 
increases, in particular—are more likely when the residual of revenues less essential pro- 
gram spending is positive than when residual resources are at or less than breakeven. We 
investigate this possibility by including the period t ratio of total revenue to total expenses 
as a control variable. Parameter estimates for this ratio typically are positive and statistically 


7 We assess the relation between current-year percent change in compensation and current- and prior-year percent 
change in program spending by estimating: 


ФАСОМР, = 0.0313 + 0.1452 (%APSPENDING,) + 0.0706 (4:APSPENDING, .). 
Respective t-statistics for parameter estimates are 4.464, 6.480, and 4.297, and the adjusted R? = 0.1359. These 


results confirm statistically significant relations between current-year compensation changes and changes in prior- 
year program spending when program spending is not decomposed as in Equation (2). 
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TABLE 4 
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Regressions of Current Period Percent Change in Compensation (946 ACOMP) on Current 
and Prior Year Percent Change in Program Spending Attributable to Percent Change 
in Revenue (AAREVENUE) and Current and Prior Year Change in the Program 


Spending Ratio (AYIELD) 


%АСОМР, = Yo + y, *SAREVENUE, + у, S AREVENUE, , + у; AYIELD, + у, AYIELD, , + в, 
Sample Partitioned by whether 


Sample 
Intercept 
"Yo 


ФАКЕМЕМЈЕ, 
Yı 


ФАВЕУЕМОЕ, _, 


Yz 

AYTELD, 

Ys 

AYIELD, , 

Ya 

Adjusted R? 

Test (y, + 72) 
= (з + Y4) 

Sample size 


Chow test 
(d.f. = 5,327) 


Entries are parameter estimates and t-statistics in parentheses. 


Sample Partitioned by Program Charity Is Monitored by 
Spending Ratio NCIB or PAS 
(А) (В) (С) (D) (E) (F) (G) 
Charities 
AH RATIO RATIO Monitored Not 
Observations Median" «Median? Difference’ Charities? Monitored® Difference‘ 
. 0.034 0.040 0.027 0.013 0.035 0.029 0.007 
(4.67) (4.48) (2.19) (0.87) (4.38) (1.53) (0.34) 
0.128 0.088 0.151 . —0.064 0.139 0.138 0.001 
(5.09) (2-76) (3.82) (-120 (5.00) (2.18) (0.02) 
0.069 0.069 0.074 —0.005 0.033 0.126 —0.094 
(3.72) (2.23) (2.93) (-0.11) (1.31) (3.64) (-2.31) 
0.167 0.095 0.191 —0.100 0.157 0.238 —0.081 
(6.27) (1.98) (5.36) | (-1.43) (5.51) (323  (—-1.10) 
0.085 0.065 0.085 —0.021 0.071 0.144 —0.072 
(3.90) (1.62) (2.86 (–0.36) (2.43) (3.88 — (-1.53) 
0.137 0.056 0.167 NA 0.140 0.143 NA 
t=144 t-004 ї = 0.95 МА = 1.15 t= 1.69 МА 
336 168 168 336 251 85 336 
МА Е = 0.54 Е = 1.19 
(p = 0.75) (p = 0.22) 


* The third and fourth columns indicate regression parameter estimates for the sample partitioned according to 
whether the program spending ratio (RATIO) in the prior year exceeds the median for all 664 observations. 

> The sixth and seventh columns indicate regression parameter estimates for the sample partitioned according to 
whether either or both the National Charities Information Bureau (NCIB) or the Council of Better Business 
Bureaus, Philanthropic Advisory Services (PAS) monitor the charity during 1996. 

* Indicates results for between-sample statistical comparisons of estimates. Entries for parameter estimates are 
differences in parameters and corresponding t-statistics for tests of between-sample differences. Results for Chow 
tests of between-sample differences in overall statistical relations appear in the last row of the table. 

Variables are defined in Table 3. 


# 
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significant, but relations for other variables are comparable to those reported in Tables 3 
and 4. 

The FASB issued standards during our sample period that could change the accounting 
methods some charities use to report revenue. Adopting new accounting standards for 
revenue recognition potentially confounds empirical relations. Eliminating from the sample 
25 charity-year observations for which the potential effects of accounting changes exceed 
5 percent of the current-year beginning account balances yields comparable results.’ 


V. CONCLUDING REMARKS 

We investigate the relations between changes in the compensation charities pay their 
CEOs and changes in accounting performance measured as amounts directed toward the 
charity’s main purpose—program activities. We provide empirical evidence on competing 
expectations about the role of accounting performance indicators in charities' compensation 
practices. Because outputs of charitable enterprises are typically not priced in the conven- 
tional sense, market-based performance measures that discipline managers of commercial 
enterprise are absent. Accounting indicators may therefore belp charities monitor managers' 
performance. On the other hand, charitable organizations typically pursue nonfinancial ob- 
jectives where success is difficult to quantify, so emphasis on accounting performance 
measures may prove dysfunctional. 

Our results support the relevance of accounting-based performance measures as a basis 
for contracting with executives of charitable organizations. We document relations between 
changes in CEO compensation and changes in program spending, whether changes in pro- 
gram spending are attributable to changes in revenue raised or to changes in the amount 
of each contributed dollar that is allocated to the program activity. 

We also investigate whether the use of program spending ratios to monitor charities 
affects relations between compensation and accounting measures. We distinguish changes 
in program spending attributable to changes in revenue raised from those attributable to 
changes in program spending ratios. We find no consistent evidence that relations between 
compensation and these two components of program spending differ, even for charities 
where concern about the program spending ratio is likely to be high—charities for which 
the prevailing program spending ratio is relatively low, and those monitored by large, well- 
known charity oversight groups that use program spending ratios to assess organization 
effectiveness. Such results suggest that outsiders' use of specific accounting measures to 
monitor performance does not cause differential weighting of changes in program spending 
that result from changes in program spending ratios. 

As with studies of executive compensation in general, we cannot observe whether 
charities explicitly use accounting measures for setting executive compensation. Even so, 
we document relations that are consistent with the premise that charitable organizations 
reward managers for actions that increase funds directed toward the charitable objective. 


* Potential consequences of SFAS No.116, issued in 1994 and effective for most organizations for years beginning 
after December 15, 1995 (after 1994 for large organizations), are particularly relevant because the standard focuses 
on the recognition of both pledges to contribute and restricted donations. SFAS No. 117, issued at the same time, 
addresses the form and content of financial statements and is less likely to compromise the data reported on 
Form 990. For details, see Anthony (1995), Chase (1995), Khumawala and Gordon (1997), or Granof (1998). 

? We compare beginning balances reported on the current year's return with ending balances reported on the prior 
year's returns for current asset and liability accounts affected by revenue recognition practices. Specifically, we 
compare accounts receivable (Form 990, item No. 47), pledges receivable (item No. 48), grants receivable (item 
No. 49), and deferred revenue (item No. 62). We assume that differences between these amounts are attributable 
to changes in accounting methods used to recognize revenue. 
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Jane Г. Reimers, Editor 


Editor’s Note: The first book review in this issue introduces (or re-introduces) us 
to a special book selected by Bill McCarthy, a groundbreaking researcher and well- 
known scholar in the area of accounting information systems. His review gives us 
insights into the rich scholarly foundation of this exciting area of teaching and 
research. The second review addresses a very current topic in accounting, intangible 
assets. An outstanding accounting scholar, John Hand, has provided insights useful 
for both teaching and research. Thanks to both of these exceptional scholars for 
challenging us to expand our horizons in these important areas. 


SOWA, JOHN Е, Knowledge Representation: Logical, Philosophical, and Computational 
Foundations (Pacific Grove, CA: Brooks/Cole, 1999, pp. 512). 


This is a splendid book for those academic accountants who want to expand their computer science and 
information systems horizons. For most readers of The Accounting Review, the topic of knowledge representation 
exists only at the periphery of their teaching and research interests, especially as defined by Sowa (xii) as "the 
application of logic and ontology to the task of constructing computable models for some domain.” However, 
Sowa's mindset portends the way in which the principles of accounting information systems (А15) will be taught 
in the five- to ten-year future, so if you are thinking of branching out to that part of accounting, you should start 
here. Moreover, the impending arrival of new business technologies like strongly typed enterprise systems (with 
business object components), e-commerce and e-reporting ontologies, and the semantic web makes some expertise 
in knowledge representation appealing for all accountants in the near term. For an overview of all of these trends, 
this book is an unparalleled source. 

As 1 (and other semantic modeling instructors in AIS) rediscover every term in interactions with students, the 
most fundamental principles of knowledge representation come from the field of philosophy, followed in turn by 
those emanating from the fields of linguistics and behavioral science. Computer science and its semantic subsets 
(database theory, object-oriented analysis and programming, and artificial intelligence) are the Johnny-come-latelies 
of the field, and Sowa makes this intellectual progression and heritage obvious in every chapter. His dedication 
sets the tone: “To the spirits of the great knowledge engineers, Aristotle, Leibnitz, Kant, Peirce, and Whitehead.” 

I have been using Sowa’s ideas since the publication of his first book, Conceptual Structures: Information 
Processing in Mind and Machine, in 1984, and I would guess that many accounting readers will find his present 
book a difficult first read. My advice is to skim it on the first time through—a strategy that the author seemingly 
encourages when he recommends that any chapter can be surveyed by reading just the first section and the first 
paragraph of each remaining section. In my opinion, it is Chapter 1 (Logic), Chapter 2 (Ontology), and Chapter 7 
(Knowledge Acquisition and Sharing) that constitute the strongest message for accounting scholars. The intervening 
chapters—3 (Knowledge Representation), 4 (Processes), 4 (Purposes, Contexts, and Agents), and 6 (Knowledge 
Soup)—add more computational, logical, and notational detail. Although Sowa might not recommend it fully, I 
am convinced that a noncomputer-scientist can glean many valuable lessons here without incurring the additional 
overhead of learning his twin notations of predicate calculus and conceptual graphs. I have only a passable knowl- 
edge of both, yet 1 find the reference material here eminently usable. 

Аз a liberal arts undergraduate in economics at Boston College, I was required to take four years of philosophy. 
(By contrast, I was only allowed to take two courses in accounting, and 1 had to sleep in a campus corridor 
overnight to get those precious slots.) In retrospect however, my logical, epistemological, and ethical training is а 
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debt I will owe forever to the Jesuits there. I became a semantic modeler long before people like Ted Codd, Peter 
Chen, John and Diane Smith, and the Unified Modeling Language triplets (Rumbaugh, Jacobson, and Booch) 
invented ways for me to use that modeling. I often tell my students that my modeling mentor was my demanding 
metaphysics teacher: Father **D-minus" Murphy, S.J. It was he, following Plato, who first ingrained in me that the 
concept of “а horse" (which can describe an occurrence like Traveler or Secretariat) was vividly different from 
the concept of “‘horseness” (which can describe classes like nonexistent unicorns). This is a knowledge represen- 
tation lesson J remember every time I have a student denote the difference between a "course" and a "course 
offering," or between “the actual time it took to install an Oldsmobile windshield" and "the engineered time it 
was supposed to take." 

1 mention my personal history in this review because I think Sowa's book offers a similar opportunity for 
those prospective conceptual modelers who missed people like Father Murphy while they were students. Sowa is 
one of the world's acknowledged experts in logic, ontology, and modeling. His book takes some effort, but the 
exertion is well worthwhile. I remembered how worthwhile just a few short weeks ago, when I had a protracted 
debate in class with an Executive M.B.A. student who insisted that a piece of inventory that had undergone an 
expensive restoration process must be given а new "item?" for database purposes. She said that her large automobile 
company handled its inventory that way, so it had to be correct. This is an "identity" problem that is impossible 
to solve out of context, but she was unwilling to accept that solution. I finally resolved matters when I able to 
expound philosophically on the “ship of Theseus" problem from the Greeks (Sowa, 270). The fact that philosophers 
had been debating a similar paradox for centuries made it easier for her (and the class) to accept an imprecise 
solution. The person who put that example at the tip of my tongue was John Sowa, and maybe he can do the same 
for you in your work. 


WILLIAM E. McCARTHY 
Michigan State University 


LEV, BARUCH, Intangibles: Management, Measurement, and Reporting (Washington, 
D.C.: Brookings Institution Press, 2001, pp. 150). 


Every ten years or so an accounting book is written that is truly important and eye opening—to businesspeople, 
to scholars, and to policymakers. This is such a book, and I strongly recommend it. It is crisply written, expansive, 
and challenging. It will educate and inform M.B.A. students, executives, Ph.D. students, and faculty alike. If there 
is only one book that you read in 2002, I urge that it be this one. 

Intangibles: Management, Measurement, and Reporting by Baruch Lev is a fine blend of positive and nor- 
mative economics. Over a decade ago, Lev realized that accounting scholarship had completely missed the boat 
on intangibles, viewing them as either irrelevant (e.g., recognized goodwill), impossibly hard to quantify (e.g., 
R&D), or suspiciously fuzzy (e.g., organizational capital). Drawing on both his own extensive research and that 
of other scholars in accounting, economics, finance, organization, and strategy, Lev convincingly demonstrates that 
none of those views is correct. In doing so, he greatly advances the literature on intangibles along four dimensions: 
the economics of intangibles; the empirical record of intangibles; the problems resulting from the lack of infor- 
mation about intangibles; and the set of available solutions to fix the problems arising from the currently poor 
financial reporting for intangibles. 

The book is organized into six chapters. Chapter 1 addresses three questions: What are intangible assets? 
Why is there such a strong interest in intangibles today? Who should be concerned? Lev persuasively argues that 
the central thread in the answer to these questions is the realization that globalization, deregulation, and techno- 
logical changes have forced firms to rely increasingly more on innovation in their bid to create and sustain abnormal 
profitability. Since intangibles are the primary driver of the supply of innovation, this has brought intangibles to 
center stage in the real world of business. 

Chapter 2 presents an economic framework for analyzing both the value drivers and value detractors of 
intangibles. This is a vital chapter because it puts front and center the “nonstandard” economic features of intan- 
gibles—the benefits of scalability (nonrivalry), increasing returns, network effects, the costs or limitations of high 
risk, lack of full control over the benefits, and the absence of well-organized markets. 

Chapter 3 presents the evidence bearing on the economic framework laid out in Chapter 2. Lev surveys and 
synthesizes the empirical record on the contribution of intangibles to corporate value and growth along what he 
argues to be the three major nexuses of intangibles: discovery (e.g., R&D), organizational capital (e.g., branding), 
and human resources. The vast majority of the evidence marshaled by Lev is strongly consistent with his economic 
framework. 
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Chapter 4 neatly starts the transition to normative economics by documenting and then tracing the measure- 
ment and reporting problems of intangibles to their peculiar downsides—from Chapter 2, these are partial exclud- 
ability, inherent risk, and nontradability. Lev argues that these economic features of intangibles create information 
failures that combine with a lack of incentives facing corporate executives and auditors to yield serious private and 
social harms. Among the more persuasive of these are the excessive insider gains to officers of R&D-intensive 
firms, the “lemons discount” to the prices of intangible-intensive small firms, and the high cost of capital facing 
knowledge-intensive companies. 

From this impressive springboard, Lev devotes Chapter 5 to providing his answer to “the Tolstoyan question: 
What then must we do?" In terms of disclosure, Lev advocates that the FASB and SEC develop a comprehensive 
information system that he terms the “Value Caain Scoreboard.” The goal of the Value Chain Scoreboard is to 
provide standardized information to capital markets about a firm's value chain or business model—that ів, the 
fundemental economic processes through which the firm creates and converts innovation into shareholder value. 
In terms of recognition, Lev urges that the recognition of intangible assets in financial reports be significantly 
broadened. The book concludes in Chapter 6 with a personal call to action on the part of scholars, businesspeople, 
and policymakers to comprehensively integrate intangible assets into the formulation and execution of management 
Strategy and security analysis. 

In summary, I believe that Intangibles: Management, Measurement, and Reporting by Baruch Lev deserves 
an active place on the desk and in the classroom of every financial accountant and financial economist. It has 
certainly significantly impacted the ways I teach and research financial accounting, business economics, and val- 
uation. It is intellectually rigorous but at the same time readily accessible to M.B.A.s, Masters of Accounting, and 
Ph.D. students. Аз such, it also deserves an active place on the desk of every major decision maker and policy 
setter in corporate America. 


JOHN R. M. HAND 
The University of North Carolina at Chapel Hill 


698 The Accounting Review, July 2002 


Editorial Data 


The following table contains information about turnaround time for manuscripts (including revisions) 
on which editorial decisions were made in the 12-month period ended February 28, 2002. Turnaround 
time is the number of days between the date that the manuscript was received and the date of the . 
editor's letter to the author(s). 


Number of Cumulative Cumulative 
Manuscripts Number Percent 
0 = Days = 30 75 75 25.51 
31 = Days = 60 108 183 62.24 
61 = Days = 90 77 260 88.44 
91 = Рауз = 120 27 287 97.62 
121 = Days 7 294 100.00 


The mean review time was 52 days; the median review time was 51 days. 
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EDITORIAL POLICY AND STYLE INFORMATION 


EDITORIAL POLICY 


According to the policies set by the Publications Committee (which were endorsed by the Executive 
Committee and were published in the Accounting Education News, June 1987), The Accounting Review 
“shculd be viewed as the premier journal for publishing articles reporting the results of accounting research 
and explaining and illustrating related research methodology. The scope of acceptable articles should embrace 
any research methodology and any accounting-related subject, as long as the articles meet the standards 
established for publication in the journal....No special sections should be necessary. The primary, but not 
exclusive, audience should be—as it is now—academicians, graduate students, and others interested in 
accounting research." 

The primary criterion for publication in The Accounting Review is the significance of the contribution 
an article makes to the literature. 

The efficiency and effectiveness of the editorial review process is critically dependent upon the actions 
of both authors submitting papers and the reviewers. Authors accept the responsibility of preparing research 
papers at a level suitable for evaluation by independent reviewers. Such preparation, therefore, should include 
subjecting the manuscript to critique by colleagues and others and revising it accordingly prior to submission. 
The review process is not to be used as a means of obtaining feedback at early stages of developing the 
research. 

Reviewers and associate editors are responsible for providing critically constructive and prompt evalu- 
ations of submitted research papers based on the significance of their contribution and on the rigor of analysis 
and presentation. Associate editors also make editorial recommendations to the editor. 


MANUSCRIPT PREPARATION AND STYLE 

The Accounting Review's manuscript preparation guidelines follow (with a slight modification) the B-format 
of The Chicago Manual of Style (14th ed.; University of Chicago Press). Another helpful guide to usage 
and style is The Elements of Style, by William Strunk, Jr., and E. B. White (Macmillan). Spelling follows 
Webster's International Dictionary. 


FORMAT 


1. АП manuscripts should be typed in 12-point font on one side of 8% х 11" good quality paper and be 

double spaced, except for indented quotations. 

2. Manuscripts should be as concise as the subject and research method permit, generally not to exceed 
7,900 words. 

. Margins of at least one inch from top, bottom, and sides should facilitate editing and duplication. 

. То promote anonymous review, authors should not identify themselves directly or indirectly in their papers 
or in experimental test instruments included with the submission. Single authors should not use the 
editorial “we.” 

5. A cover page should show the title of the paper, the author's name, title and affiliation, email address, 

any acknowledgments, and a footnote indicating whether the author would be willing to share the data 
(see last paragraph in this statement). 


Pagination: All pages, including tables, appendices and references, should be serially numbered. Major 
sections should be numbered in Roman numerals. Subsections should not be numbered. 


Numbers: Spell out numbers from one to ten, except when used in tables and lists, and when used with 
mathematical, statistical, scientific, or technical units and quantities, such as distances, weights and measures. 
For example: three days; 3 kilometers; 30 years. All other numbers are expressed numerically. 


Percentages and Decimal Fractions: In nontechnical copy use the word percent in the text. 


Hyphens: Use a hyphen to join unit modifiers or to clarify usage. For example: a well-presented analysis; 
re-form. See Webster's for correct usage. 


Keywords: The abstract is to be followed by four keywords that will assist in indexing the paper. 


pw 


ABSTRACT/INTRODUCTION 


An Abstract of about 100 words should be presented on a separate page immediately preceding the text. 
The Abstract should concisely inform the reader of the manuscript’s topic, its methods, and its findings. 
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Keywords and the Data Availability statements should follow the Abstract. The text of the paper should start 
with a section labeled “I. Introduction," which provides more details about the paper's purpose, motivation, 
methodology, and findings. Both the Abstract and the introduction should be relatively nontechnical, yet 
clear enough for an informed reader to understand the manuscript’s contribution. The manuscript’s title, but 
neither the author’s name nor other identification designations, should appear on the Abstract page. 


TABLES AND FIGURES 


The author should note the following general requirements: 

1. Each table and figure (graphic) should appear on a separate page and should be placed at the end of the 
text. Each should bear an Arabic number and a complete title indicating the exact contents of the table 
or figure. Tables and figures should define each variable. The titles and definitions should be sufficiently 
detailed to enable the reader to interpret the tables and figures without reference to the text. 

. A reference to each graphic should be made in the text. 

. The author should indicate by marginal notation where each graphic should be inserted in the text. 

. Graphics should be reasonably interpreted without reference to the text. 

. Source lines and notes should be included as necessary. 


Equations: Equations should be numbered in parentheses flush with the right-hand margin. 


UA RU М 


DOCUMENTATION 


Citations: Work cited should use the “ашћог-даје system” keyed to a list of works in the reference list (see 
below). Authors should make an effort to include the relevant page numbers in the cited works. 


1. In the text, works are cited as follows: authors’ last name and date, without comma, in parentheses: for 
example, (Jones 1987); with two authors: (Jones and Freeman 1973); with more than two: (Jones et al. 
1985); with more than one source cited together (Jones 1987; Freeman 1986); with two or more works 
by one author: (Jones 1985, 1987). 

2. Unless confusion would result, do not use “р.” or “рр.” before page numbers: for example, (Jones 1987, 
115). 

3. When the reference list contains more than one work of an author published in the same year, the suffix 
а, b, etc. follows the date in the text citation: for example, (Jones 19872) or (Jones 1987a; Freeman 
1985b). 

4. If an author's name is mentioned in the text, it need not be repeated in the citation; for example, “Jones 
(1987, 115) says..." 

5. Citations to institutional works should use acronyms or short titles where practicable; for example, (AAA 
ASOBAT 1966); (AICPA Cohen Commission Report 1977). Where brief, the full title of an institutional 
work might be shown in a citation: for example, (ICAEW The Corporate Report 1975). 

6. If the manuscript refers to statutes, legal treatises or court cases, citations acceptable in law reviews 
should be used. 


Reference List: Every manuscript must include a list of references containing only those works cited. Each 
entry should contain all data necessary for unambiguous identification. With the author-date system, use the 
following format recommended by The Chicago Manual: 


1. Arrange citations in alphabetical order according to surname of the first author or the name of the 
institution responsible for the citation. 

. Use author's initials instead of proper names. 

. Date of publication should be placed immediately after author's name. 

. Titles of journals should not be abbreviated. 

. Multiple works by the same author(s) in the same year are distinguished by letters after the date. 

. Inclusive page numbers are treated as recommended in Chicago Manual section 8.67. 


Sample entries are as follows: 


American Accounting Association, Committee on Concepts and Standards for External Financial Reports. 
1977. Statement on Accounting Theory and Theory Acceptance. Sarasota, FL: ААА. 

Demski, J. S., and D. E. M. Sappington. 1989. Hierarchical structure and responsibility accounting. Journal 
of Accounting Research 27 (Spring): 40-58. 

Dye, R., В. Balachandran, and В. Magee. 1989. Contingent fees for audit firms. Working paper, Northwestern 
University, Evanston, IL. 
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Fabozzi, F., and Г. Pollack, eds. 1987. The Handbook of Fixed Income Securities. 2nd edition. Homewood, 
IL: Dow Jones-Irwin. 

Kahneman, D., P. Slovic, and А. Tversky, eds. 1982. Judgment Under Uncertainty: Heuristics and Biases. 
Cambridge, U.K.: Cambridge University Press. 

Porcano, T. M. 1984a. Distributive justice and tax policy. The Accounting Review 59 (October): 619-636. 

. 1984Ъ. The perceived effects of tax policy on corporate investment intentions. 7he Journal of the 
American Taxation Association 6 (Fall): 7-19. 

Shaw, W. H. 1985. Empirical evidence on the market impact of the safe harbor leasing law. Ph.D. dissertation, 
The University of Texas at Austin. 

Sherman, T. M., ed. 1984. Conceptual Framework for Financial Accounting. Cambridge, MA: Harvard 
Business School. 





Footnotes: Footnotes are not used for documentation. Textual footnotes should be used only for extensions 
and useful excursions of information that if mcluded in the body of the text might disrupt its continuity. 
Footnotes should be consecutively numbered throughout the manuscript with superscript Arabic numerals. 
Footnote text should be doubled-spaced and placed at the end of the article. 


SUBMISSION OF MANUSCRIPTS 
Authors should note the following guidelines for submitting manuscripts: 


1. Manuscripts currently under consideration by another journal or publisher should not be submitted. The 
author must state that the work is not submitted or published elsewhere. 

2. In the case of manuscripts reporting on field surveys or experiments, four copies of the instrument 
(questionnaire, case, interview plan or the like) should be submitted. Information that might identify the 
author(s) must be deleted from the instrument. 

3. Four copies should be submitted together with a check in U.S. funds for $75.00 for members or $100.00 
for nonmembers of the AAA made payable to the American Áccounting Association. Effective January 
1990, the submission fee is nonrefundable. 

. The author should retain а copy of the paper. 

. Revisions must be submitted within 12 months from request, otherwise they will be considered new 
submissions. 


tA RR 


COMMENTS 


Comments on articles previously published in The Accounting Review will be reviewed (anonymously) by 
two reviewers in sequence. The first reviewer will be the author of the original article being subjected to 
critique. If substance permits, a suitably revised comment will be sent to a second reviewer to determine its 
publishability in The Accounting Review. ЈЕ a comment is accepted for publication, the original author will 
be invited to reply. All other editorial requirements, as enumerated above, also apply to proposed comments. 


POLICY ON REPRODUCTION 


An objective of The Accounting Review is to promote the wide dissemination of the results of systematic 
scholarly inquiries into the broad field of accounting. 

Permission is hereby granted to reproduce any of the contents of the Review for use in courses of 
instruction, as long as the source and American Accounting Association copyright are indicated in any such 
reproductions. 

Written application must be made to the American Accounting Association, 5717 Bessie Drive, Sarasota, 
FL 34233-2399, for permission to reproduce any of the contents of the Review for use in other than courses 
of instruction—e.g., inclusion in books of readings or in any other publications intended for general distri- 
bution. In consideration for the grant of permission by the Review in such instances, the applicant must 
notify the author(s) in writing of the intended use to be made of each reproduction. Normally, the Review 
will not assess a charge for the waiver of copyright. 

Except where otherwise noted in articles, the copyright interest has been transferred to the American 
Accounting Association. Where the author(s) has (have) not transferred the copyright to the Association, 
applicants must seek permission to reproduce (for all purposes) directly from the author(s). 
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POLICY ON DATA AVAILABILITY 


The following policy has been adopted by the Executive Committee in its April 1989 meeting. 

"An objective of (The Accounting Review, Accounting Horizons, Issues in Accounting Education) is to 
provide the widest possible dissemination of knowledge based on systematic scholarly inquiries into ac- 
counting as a field of professional research, and educational activity. Аз part of this process, authors are 
encouraged to make their data available for use by others in extending or replicating results reported in their 
articles. Authors of articles which report data dependent results should footnote the status of data availability 
and, when pertinent, this should be accompanied by information on how the data may be obtained." 
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JULY 2002 PLACEMENT ADS 


The deadline for information to be included in the “Placement Information” section 
is two months prior to the date of publication. The Review is published on the first 
day of January, April, July, and October. Placement advertising and replies should 
-be sent to the American Accounting Association, 5717 Bessie Drive, Sarasota, FL 
34233-2399, ATTENTION: ADVERTISING DEPT. All replies to box numbers 
should be on separate sheets to facilitate forwarding. 
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MICHIGAN STATE UNIVERSITY, Eli Broad Graduate School of Management, seeks to hire 
one tenure-track Assistant Professor faculty member in Financial Accounting beginning August 
2002. Michigan State provides an excellent environment for new faculty—competitive salary and 
benefits, summer research support, and an attractive teaching load. An earned doctorate is required 
and professional certification and teaching experience in Financial Accounting are desirable. ABD 
candidates in advanced stages of the dissertation will be considered. Review of applications will 
begin November 26, and continue until position is filled. Candidates are asked to submit an 
application letter, resume, and the names, addresses, and phone numbers of three references. 
Contact Professor Thomas J. Linsmeier, N256 Business College Complex, Eli Broad College of 
Business, Michigan State University, East Lansing, MI 48824-1121; Email: tjj msu.edu. Mich- 
igan State University is an Affirmative Action/Equal Opportunity Institution. Handicappers have 
the right to request and receive reasonable accommodations. 


Ph.D., CPA, is seeking a tenure-track or visiting position starting Fall 2002 (could start in January 
2003 also). I have over 21 years of teaching experience. Although I can and have taught all 
accounting courses, I prefer to teach Financial Accounting and Auditing. If you have a position 
that you want to fill with a quality teacher and active researcher, contact inam1950 yahoo.com. 
Inam Hussain, member AAA. 


EAST CAROLINA UNIVERSITY, Department of Accounting, invites applications for an Assis- 
tant Professor position in Accounting effective August 15, 2002. Applicants should have or expect 
to have a Ph.D. in Accounting by December 2002, and appropriate professional certification. Our 
current needs include Cost/Taxation, and AIS. The position is currently funded. ECU is a com- 
prehensive university (18,000 students) with AACSB accreditation. We offer an undergraduate 
degree and an M.S.A. (concentrations in Taxation and MIS). We are seeking candidates with 
excellent teaching skills; appropriate service is also expected. We have reasonable research. Ap- 
plications will be accepted until the position is filled. Send credentials (application letter, resume) 
to Dr. Edwin Doty, Chairperson, Accounting Department, School of Business, 3208-A Bate Build- 
ing, ECU, Greenville, NC 27858-4353. Official transcripts are required upon employment. Ар- 
plicants must comply with the Immigration Reform and Contro] Act. ECU is an Equal 
Opportunity / Affirmative Action University and accommodates individuals with disabilities. 


KANSAS STATE UNIVERSITY, Department of Accounting, invites applications for a tenure- 
track position in Auditing and Assurance Services beginning August 2002. The person who fills 
the position will teach at both the graduate and undergraduate levels. Professional certification 
and knowledge of Accounting Information Systems are desirable. Commitment to teaching ex- 
cellence and scholarly research is required. Candidates should have a doctoral degree in Account- 
ing or expect to complete all requirements during the academic year for which he or she is initially 
hired. Review of applications will begin immediately and continue until the position is filled. A 
visitor for 2002—2003 will be considered. Send curriculum vitae, a list of three references, and 
evidence of scholarship (the dissertation proposal is acceptable for candidates with degree in 
progress) to O. Finley Graves, Head, Department of Accounting, Calvin Hall 109A, KSÜ, Man- 
hattan, KS 66506-0502; Email: fgraves@ksu.edu. The University is an НЕО Employer and ac- 
tively seeks diversity in its pools of applicants. 





WRIGHT STATE UNIVERSITY, Raj Soin College of Business, invites applications for a tenure- 
track position in the Department of Accountancy at the rank of Assistant or Associate Professor, 
beginning Fall 2002. Applicants must possess a doctorate in Accounting and be academically 
qualified under AACSB International standards. Refereed publications, professional certification, 
and relevant teaching and business experience are preferred. Applicants should have a commitment 
to excellence in teaching, service, and ongoing scholarship. The Department of Accountancy offers 
Bachelor's and Master's programs in Accountancy that are separately accredited by AACSB. 
Support for summer research, teaching, and/or professional development are available. Screening 
will begin April 22, 2002 with the position available September 1, 2002. Please send application 
letter, curriculum vitae, and three references with contact information to Dr. Kennard S. Brackney, 
Chair, Department of Accountancy, Raj Soin College of Business, Wright State University, 3640 
Colonel Glenn Highway, Dayton, OH 45435-0001. WSU is an EO/AA Employer. 


DISTANCE EDUCATION INSTRUCTOR position wanted. Qualifications include three years' 
experience in Accounting and Taxation courses at the upper and lower levels, both as instructor 
and course developer; Master's in Taxation and Ph.D. with emphasis in Accounting; CPA. Please 
contact directly by email at florencecarroll @ yahoo.com. 


DISTANCE EDUCATION INSTRUCTOR position wanted. Three years’ experience in Áccount- 
ing courses at the upper and lower level, both as instructor and course developer. M.B.A., Master's 
in Accounting, D.B.A. (ABD), CPA, СМА, СЕМ, and СУА. Please contact directly by email at 
paulp912002 @ yahoo.com. 


WESTERN MICHIGAN UNIVERSITY, Haworth College of Business, invites applications for a 
tenure-track position as Assistant or Associate Professor of Accounting beginning Fall 2003. 
Applicants must hold a doctoral degree in Accounting or IS or be ABD and near completion. 
Ideal candidates will have primary teaching and research interests in Accounting Information 
Systems and/or Taxation. Excellent English communication skills are required. Western Michigan 
University is a Carnegie-designated Doctoral/Research-Extensive University, and is only one of 
four Michigan public universities to be included in Carnegie's top research classification. Both 
the accounting undergraduate and graduate programs are accredited by the AACSB. Please send 
curriculum vitae and research proposals and/or samples of research to Jack M. Ruhl, Chairperson, 
Department of Accountancy, Haworth College of Business, Western Michigan University, Kala- 
mazoo, MI 49008; Email: jack.ruhl 8 wmich.edu. Western Michigan University is an Affirmative 
Action/Equal Opportunity Employer and has a strong commitment to diversity. 


UNIVERSITY OF VIRGINIA, McIntire School of Commerce, is seeking applications for one 
full-time tenure-track position in the Accounting area beginning September 2003. The position is 
open to experienced candidates at all ranks. Applicants should have a Ph.D. in hand, demonstrate 
practical business experience, and possess a strong record in Accounting research and teaching 
in an academic institution. The strongest candidates will have expertise in Financial Accounting 
research, as well as an ability to teach Financial Accounting at both the undergraduate and grad- 
uate levels. The deadline for applications is October 31, 2002; however, review of applicants will 
begin immediately and continue until the position is filled. Additional information about the 
McIntire School of Commerce can be found at: http:// wvrw.commerce.virginia.edu. Applicants 
should send a letter of interest and a curriculum vitae to Dr. David B. Croll, Accounting Area 
Coordinator, McIntire School of Commerce, Monroe Hall, University of Virginia, PO Box 400173, 
Charlottesville, VA 22904. The University of Virginia is an Equal Opportunity / Affirmative Action 
Employer. 
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JOHNS HOPKINS UNIVERSITY, School of Professional Studies in Business and Education, ће 
Graduate Division of Business and Management—the largest academic unit in the School of 
Professional Studies—anticipates the availability of an Assistant Professor of Accounting position 
for the 2002—03 academic year. Current faculty members hold a balance of assignments that 
includes graduate-level teaching; development and oversight of new and existing programs; re- 
search; and outreach to and collaboration with the corporate business community. Àn appropriate 
doctorate and CPA are required; relevant professional experience and prior graduate level teaching 
are preferred. Salaries are competitive with excellent benefits and tuition remission. Forward letters 
of application and resumes to Dr. Lindsay Thompson, Office of the Associate Dean, Johns Hop- 
kins University, Graduate Division cf Business and Management, School of Professional Studies 
in Business and Education, 10 North Charles Street, Baltimore, Md. 21201. AA/EOE. Smoke 
Free and Drug Free. 


GRAND VALLEY STATE UNIVERSITY, Seidman School of Business, invites applications for 
Assistant/ Associate/Full Professor in Accounting. Tenure-track positions are available Fall 2003 
and open until filled. Ph.D. or D.B.A. (by December 2003) in Accounting or related field is 
required. Professional certification is desirable. Cost/Managerial Accounting and Financial Ac- 
counting are primary needs; other fields may be considered. Effective teaching, research, and 
Service to the University and community are expected. The Department and School are both 
accredited by the AACSB. Salary is competitive. For consideration, send resume, three references, 
and sample of teaching evaluations co Ms. Kathy Goralski, Accounting Search Committee, De- 
partment of Accounting and Taxation, Grand Valley State University, 401 West Fulton Street, 
Grand Rapids, MI 49504. To arrange an interview at the AAA Annual Meeting in San Antonio, 
please contact Professor Stephen Goldberg, Accounting Department, by August 1. 2002— Phone: 
(616) 336-7410; Email: goldbersG gvsu.edu. Grand Valley State University is an EO/AA 
Institution. 


UNIVERSITY OF SOUTH ALABAMA, Mitchell College of Business, Department of Account- 
ing, invites applications to fill two tenure-track positions at the Assistant, Associate, or Professor 
levels for Fall 2003. Applicants for the first position must have a primary emphasis in Auditing. 
Applicants for the second position may have a primary emphasis in any area of Accounting except 
tax. Applicants for both positions should possess а Ph.D. with a concentration in Accounting ог 
be near completion of the dissertation. The Department offers both master's and undergraduate 
degrees in Accounting. The Mitchell College of Business is accredited by AACSB International. 
Applications will be accepted until November 15, 2002. Send letter of application and curriculum 
vitae with three references to Frank R. Urbancic, Department of Accounting, Mitchell College of 
Business, University of South Alabama, Mobile AL 36688. The University of South Alabama is 
an EEO/AA/Title VI Title IX/Section 504/ ADA/ ADEA Employer. 


UNIVERSITY OF CINCINNATI, Department of Accounting and Information Systems, invites 
applications for visiting and tenure-track positions in Accounting beginning Fall 2002, contingent 
upon available funding. Rank is open and all areas of specialization will be considered. Applicants 
must have a Ph.D. in Accounting, and have the potential for excellence in research and teaching, 
as well as a commitment to professional service. The College of Business is AACSB-accredited 
at the B.B.A. and M.B.A. levels and offers a Ph.D. In addition to a B.B.A. in Accounting, M.S. 
degrees in Áccounting and Taxation are offered. Submit letter of application, curriculum vitae, 
teaching evaluations, three letters of reference, and a working paper and/or defended dissertation 
proposal to Professor Jens Stephan, Department of Accounting and Information Systems, Uni- 
versity of Cincinnati, Cincinnati, OH 45221-0211. The University of Cincinnati is an Affirmative 
Action/Equal Opportunity Employer. 





314 OAKLAND UNIVERSITY, Rochester, Michigan (ВНр: // www.sba.oakland.edu), seeks full-time 
tenure-track, Assistant Professor of Taxation/ Accounting. Primary teaching responsibilities will 
be in Taxation. Qualified candidates must possess a doctorate in Accounting, or be ABD with 
firm completion date (alternatively, L.L.M.-Taxation and CPA; or J.D. and Master of Accounting), 
and have experience with U.S. income tax system. Accounting Program (and School of Business 
Administration) accredited by AACSB-International. Research activity supported and expected. 
Market-competitive salary; excellent fringe benefits; five classes per academic year. Located 25 
miles north of Detroit in area of suburban housing and modern technology parks. For interview 
at AAA Annual Meeting, send resume, evidence of research and teaching, and three letters of 
recommendation to Chair, Accounting Faculty Search Committee, School of Business Adminis- 
tration, Oakland University, Rochester, MI 48309-4493; Email: dillon@oakland.edu. Oakland Uni- 
versity is an Affirmative Action/Equal Opportunity Employer and encourages applications from 
women and minorities. 


SOUTHERN ILLINOIS UNIVERSITY EDWARDSVILLE invites applications for a tenure-track 
position beginning in August 2003. A Ph.D. in Accounting is required, but ABDs nearing com- 
pletion will be considered. Candidates must be qualified to teach Financial Accounting and must 
be committed to excellence in teaching and scholarly research. The Department of Accounting 
offers AACSB-accredited programs at both the undergraduate and master’s levels. SIUE is located 
on a suburban campus of 2,700 acres approximately 25 minutes from downtown St. Louis, MO. 
Send curriculum vitae to Michael L. Costigan, Chair, Department of Accounting, Campus Box 
1104, Southern Illinois University Edwardsville, Edwardsville, IL 62026-1104; Email: mcos- 
tig@siue.edu. SIUE is an Equal Opportunity / Affirmative Action Employer, and applications from 
women and minorities are especially encouraged. 


UNIVERSITY OF SOUTHERN MAINE, Department of Accounting and Finance, invites appli- 
cations for Faculty/Endowed Chair, Accounting #1931, Associate or Full Professor rank for ap- 
pointment as the L.L. Bean/Lee Surace Endowed Chair in Accounting, beginning Fall 2003. 
Applicants must have a Ph.D. or D.B.A. in Accounting from an AACSB-International-accredited 
program, along with a demonstrated record of quality scholarship and teaching, a commitment to 
scholarly leadership and mentoring of faculty, and a willingness to work closely with the ac- 
counting and business community. The СРА ог СМА designation is desirable. Teaching respon- 
sibilities are at the graduate and undergraduate levels. Review of applications begins immediately 
and continues until the position is filled. The School of Business at USM is accredited by AACSB 
International. Send letter of application, curriculum vitae, and three letters of recommendation to 
Professor John Sanders, USM, Department of Accounting and Finance, RE: 101, PO Box 9300, 
Portland, Maine 04104-9300; Email: jsanders Gusm.maine.edu; Fax: (207) 780-4662. BO/ AA 
Employer. 


UNIVERSITY OF MARYLAND, College Park, invites applications for a tenure-track/tenured 
position in Financial Accounting to start in August 2003. A strong research record is required. 
Send curriculum vitae, three letters of recommendation, and evidence of research to Professor 
Oliver Kim, The Robert H. Smith School of Business, University of Maryland, Van Munching 
Hall, College Park, MD 20742-1815. The University of Maryland is an Equal Opportunity / Af- 
firmative Action Employer. Women and minorities are especially encouraged to apply. 





п 


d 


. MARQUETTE UNIVERSITY invites applications for a tenure-track position as Assistant Pro- ` 


fessor of Accounting beginning Fall 2003. Applicants should hold a doctoral degree or be in final 
stages of dissertation. Primary teaching responsibility will be in Accounting Information Systems 
and secondary responsibility will be in Managerial or Financial at the undergraduate and graduate 
levels. The normal teaching load is 15 semester hours per year. Salary and research support are 
competitive. The department has 11 full-time faculty. Marquette offers AACSB-accredited un- 
dergraduate and graduate degrees in Accounting and Business. Please send curriculum vitae and 
inquiries to Don E. Giacomino, Professor and Chair, Department of Accounting, Straz 303, Col- 
lege of Business Administration, Marquette University, Milwaukee, WI 53201; Email: 
don.giacomino € marquette.edu. Marquette University is an Affirmative Action/Equal Opportunity 
Employer. 


NANYANG TECHNOLOGICAL UNIVERSITY, Nanyang Business School, Singapore, invites 
applications for faculty positions in areas of Financial Accounting, Management Accounting, and 
Auditing/IS Audit. The School offers undergraduate degrees in Accountancy and Business, 
М.В.А. degrees, and Ph.D. degrees. Applicants should possess a Ph.D. in Accounting or related 
area, and be committed to excellence in scholarly research and teaching. Salary and benefits will 
be competitive. The commencing salary will depend on the successful applicant's qualifications, 
experience, and the level of appointment offered. Please access our web site for details. To apply, 
send in your application form (download from our web site) or detailed curriculum vitae, which 
should include areas of your research interest, a list of your publications, and address and email 
of three refrences, to Vice President (Human Resources), Administration Building, Level 4, 50 
Nanyang Avenue, Singapore 639798; Email: EHLEE@ntu.edu.sg; Web Site: http:// 
www.ntiedu.sg/personnel/. 


UNIVERSITY OF VERMONT invites applications for a tenure-track position in Accounting at 
the Assistant Professor rank for Fall 2003. Applicants should have the earned doctorate, evidence 
of excellent teaching skills, and a research program that is targeted toward publication in high- 
quality journals. Teaching responsibilities include Introductory and Advanced courses in Financial 
and Managerial Accounting. Especially encouraged are candidates with teaching and research 
interests in environmental and social accountability. The School of Business Administration is an 
AACSB-accredited institution with approximately 800 undergraduates and 75 M.B.A. students. 
Our М.В.А. program was recently ranked 12th by U.S. News & World Report, based on GMAT 
scores for part-time M.B.A. programs. Salary and benefits are AACSB-competitive. Applications 
accepted until the position is filled; submission by July 15 is encouraged. Send letter of interest, 
resume, and list of three references to Stephen Dempsey, School of Business Administration, 
University of Vermont, 55 Colchester Avenue, Burlington, VT 05405-0157; Email: stephen. 
dempsey @uvm.edu. The University of Vermont is an AA/EOE. 


UNIVERSITY OF TOLEDO invites applicants for one tenure-track position at the Assistant or 
Associate Professor level beginning Fail 2003. Applicants must have an interest in teaching Fi- 
nancial Accounting, Systems, or Cost/Managerial at the undergraduate and graduate levels. Fac- 
ulty is also expected to be actively involved in scholarly activities. Applicants should have a Ph.D. 
or D.B.A. in Accounting from an accredited university or ABD with an expected completion by 
May 2003 is required. Professional certification (CPA, CMA, CIA) and relevant professional work 
experience are highly desirable. The position is open until filled. Send letters of application and 
letters of recommendations to Diana Franz, Chair Department of Accounting, College of Business 
Administration, University of Toledo, Toledo, OH 43606; Email: Diana.Franz@utoledo.edu. The 
University of Toledo is an АА/ВОЕ. 





LOUISIANA STATE UNIVERSITY IN SHREVEPORT invites applications for а tenure-track 
position at the Assistant or Associate Professor level. À doctoral degree or ABD nearing com- 
pletion and a strong commitment to both research and teaching are required. Professional certi- 
fication is highly desirable. Applicants from all areas are invited to apply, but Financial Account- 
ing and Auditing are primary needs. Candidates should be active in professional organizations . 
and have the ability and willingness to interact with the business community. LSUS is an AACSB- 
accredited school located in а growing metropolitan area and offers a competitive salary. Review 
of candidates will begin immediately and continue until the position is filled. Please submit a 
resume including three references to Douglas S. Bible, Chair Department of Accounting and 
Business Law, LSUS, Shreveport, LA 71115; Email: dbibleGpilotisus.edu. LSUS is an Equal 
Opportunity/ Affirmative Action Employer. 


EASTERN MICHIGAN UNIVERSITY seeks applicants for three tenure-track Assistant/ Asso- 
ciate Professor positions for Fall 2003 (one each in: Accounting Information Systems [Posting 
#50301], Managerial Accounting [Posting #20302], and in Tax [Posting #Е0303]), all subject to 
availability of funding. Flexibility regarding instructional area is necessary along with appointment 
in the primary areas. Ph.D. or D.B.A. with Accounting major preferred, advanced doctoral can- 
didates considered; substantial evidence of potential for excellence in teaching and research re- 
quired. CPÀ certification, professional and teaching experience desired. Other duties include main- 
taining strong ties to the professional accounting community, developing curriculum, and advising 
students. Salary is competitive. EMU is AACSB-accredited. Submit letter, curriculum vitae, tran- 
scripts, teaching evaluations and three reference letters to Posting #20301 (Accounting Informa- 
tion Systems), Posting #20302, (Managerial Accounting) or Posting #20303 (Tax), Eastern Mich- 
igan University, 202 Boone Hall, Ypsilanti, MI 48197. Contact Dr. Susan Kattelus by email at 
susan.kattelus Qemich.edu to arrange an interview at the 2002 AAA Annual Meeting. AA/EOE. 
We encourage applications from women and members of minority groups. 


UNIVERSITY OF SOUTH FLORIDA, School of Accountancy, invites applicants for tenure- 
earning Assistant Professor of Accounting beginning Fall 2005. This position will involve teaching 
in undergraduate and master's programs and involvement with Ph.D. programs. Other duties 
include conducting research leading to publications in refereed journals and service to the aca- 
demic and professional communities. Ph.D. or near completion required; preference will be given 
to candidates specializing in AIS and Auditing. To apply or for more complete description of 
position and minimum qualifications contact Robert M. Keith, School of Accountancy, College 
of Business Administration, University of South Florida, 4202 E. Fowler Avenue (BSN3403), 
Tampa, FL 33620-5500; Phone (813) 974-6516; Fax (813) 974-6528; Email: rkeith @coba.usf.edu. 
Applications close October 11, 2002. Position is subject to final university funding. USF is an 
Equal Opportunity / Affirmative Action Institution. For disability accommodations, call (813) 974- 
6389 a minimum of five working days in advance. Under Florida law, applications and meetings 
are public. 


UNIVERSITY OF SOUTH FLORIDA, School of Accountancy, invites applicants for the Johnson 
Endowed Professor of Accounting beginning Fall 2003. Candidates should have an earned doc- 
torate, credentials commensurate with the rank of Associate or Full Professor, a demonstrated 
interest in behavioral (judgment/decision-making) research, and an excellent teaching record. 
Preference will be given to candidates with teaching and research experience in Financial Ac- 
counting or Auditing. To apply or for more complete description of position and minimum qual- 
ifications contact Robert M. Keith, School of Accountancy, College of Business Administration, 
University of South Florida, 4202 E. Fowler Avenue (BSN3403), Tampa, FL 33620-5500; Phone 
(813) 974-6516; Fax (813) 974-6528; Email: rkeith@coba.usf.edu. Applications close October 
11, 2002. Position is subject to final university funding. USF is an Equal Opportunity/ Affirmative 
Action Institution. For disability accommodations, call (813) 974-6389 a minimum of five working 
days in advance. Under Florida law, applications and meetings are public. 





326 ILLINOIS STATE UNIVERSITY, Department of Accounting, houses both Accounting and Busi- 


ness Information Systems faculty of the College of Business. The University invites applications 
for full-time, tenure-track Assistant and/or Associate Professor positions in the Department of 
Accounting, preferably to begin August 16, 2003 contingent on budgetary approval and appro- 
priate funding. Required qualifications include a Ph.D. or D.B.A. in Accounting, a strong com- 
mitment to quality teaching, service, and research. ABDs will be considered if substantial progress 
has been made on the dissertation. Teaching area is open, but preference will be given to applicants 
with primary or secondary interest in Accounting Information Systems. Initial review of appli- 
cations will begin September 1, 2002, and continue until position is filled. To assure full consid- 
eration, please send a letter of application and evidence of qualifications by September 1, 2002 
to James E. Moon, Chairperson, Department of Accounting, Campus Box 5520, Illinois State 
University, Normal, IL 61790-5520; Email: jemoon@ilstu. edu. Illinois State is an Equal 
Opportunity/ Affirmative Action University encouraging diversity. 


UNIVERSITY OF MICHIGAN-DEARBORN invites applicants for a tenure-track Accounting 
position, available for September 1, 2003. The primary interest in Taxation is required with 
secondary interest open. Faculty rank is open for candidates possessing a Ph.D./D.B.A. in Ac- 
counting, with professional certification preferred. The successful applicant will be dedicated to 
quality teaching, research, and service. Salary is competitive. Support for research and professional 
development is available. Interested candidates should send a letter of application, cutrent curric- 
ulum vitae, graduate transcript, and three letters of recommendation to Julie Dziekan, Assistant 
Dean, School of Management, Room 2140 SOM, University of Michigan-Dearborn, Dearborn, 
MI 48128-1491. Applicant review starts October 1, 2002 and will continue until the position is 
filled. AAA MEETING CONTACT: Professor Brian Green; Email: bpgreen @ umd.umich.edu. The 
University of Michigan-Dearborn is dedicated to the goal of building a culturally diverse and 
pluralistic faculty committed to teaching and working in a multicultural environment, and strongly 
encourages applications from minorities and women. The University of Michigan- Dearborn is an 
Equal Opportunity / Affirmative Action Employer. 


UNIVERSITY OF NEW ORLEANS invites applications for an anticipated Assistant Professor 
position for Fall 2003. Preference will be given to those with a primary teaching /research interest 
in Áccounting Information Systems or Cost/Managerial, with a secondary interest in Financial 
Accounting or Auditing. Candidates must have the Ph.D. with an Accounting major (or ABD 
with completion of the Ph.D. by the end of 2003). Salary is negotiable and competitive. The 
Department offers the undergraduate Accounting degree (over 550 majors) and two Master's 
degrees (including a Tax Option). The Department has separate AACSB Accounting accreditation 
at both the graduate and undergraduate levels. Candidates should send a resume to Professor 
Philip J. Harmelink, Chairman, Department of Accounting, College of Business Administration, 
University of New Orleans, New Orleans, LA 70148; Email: pharmeli@uno.edu. The University 
of New Orleans is a member of the Louisiana State University System and an Affirmative Action/ 
Equal Opportunity Employer. 


VISITING POSITION wanted: One semester preferred, possibly one year or more, starting Jan- 
uary 2003. AACSB-International-accredited Ph.D. in Accounting, CMA. Prolific, active scholar, 
top-quality publication/presentation record, 15+ years teaching, multi-year service on peer- 
reviewed journal boards, administrative/ accreditation experience (Chair, Department of Account- 
ing and Finance), ongoing liaison with professional/business community. Courses taught (grad- 
uate and undergraduate): Financial Accounting, Cost/ Managerial, Performance M&C, Accounting 
Theory, FSA, International. Contact greatprof@highstream net. 





330 SUFFOLK UNIVERSITY, Sawyer School of Management, invites applications for a tenure-track 
Accounting position for Fall 2002. All areas of research expertise will be considered, but teaching 
of International and Financial Accounting are of particular interest. Both entry-level and senior- 
level appointments will be considered. The Accounting Department is accredited by AACSB- 
International. Among the programs offered and supported by the Accounting Department are the 
B.S.B.A. with an Accounting major, ће M.S.A., the M.S.T., joint B.S.B.A./M.S.A. and B.S.B.A/ 
M.S.T. programs, and the М.В.А. with an Accounting concentration. The successful candidate 
will be strongly committed to being an excellent teacher and a productive researcher and scholar. 
À doctoral degree (or ABD) is required and professional qualification is preferred. Salary is 
competitive. Submit curriculum vitae, names of three references, and a letter outlining teaching 
and research interests to Professor Morris McInnes, Chairperson, Accounting Department, Frank 
Sawyer School of Management, Suffolk University, 8 Ashburton Plece, Beacon Hill, Boston, MA 
02108-2770. Suffolk University is an Equal Opportunity Employer; applications from minority 
candidates are encouraged. 


WASHINGTON AND LEE UNIVERSITY, Department of Accounting, Williams School of Com- 
merce, Economics and Politics, invites applications for a tenure-track Assistant Professorship in 
Accounting beginning in Fall 2003. Applicants should have or be close to completing a doctorate 
in Accounting. Primary teaching responsibilities will be in Financial Accounting. Evidence or ` 
promise of high-quality teaching and scholarship is expected. Salary will be competitive. The 
Williams School Business program is exclusively undergraduate and has been accredited by the 
AACSB since 1927. Washington and Lee University is consistently ranked among the best national 
liberal arts colleges in U.S. News & World Report and is the sixth-oldest institution of higher 
learning in the United States. Send resume to Professor Kevin Green, Head, Department of Ac- 
counting, Washington and Lee University, Lexington, Virginia 24450-0303; Email: 
greenk G wlu.edu. Professor Green and colleagues will interview applicants at the AAA Annual 
Meeting in San Antonio in August. 


SEATTLE PACIFIC UNIVERSITY invites applications for an Assistant Professor or Associate 
Professor tenure-track position for Managerial/Cost Accounting available September 2002 or 
2003. Ph.D. in Accounting is required. Successful candidate should have an established record as 
an effective teacher and a demonstrated capacity to conduct publishable research. Must be capable 
of teaching at both the graduate and undergraduate levels. Professional certification and experience 
desired. SPU’s School of Business and Economics has approximately 200 undergraduate majors 
and 175 graduate students and is AACSB-accredited. Salary to be negotiated based on academic 
record and prior experience. Send letter and full curriculum vitae to Jeffrey Van Duzer, Dean, 
School of Business and Economics, Seattle Pacific University, 3307 3rd Avenue West, Seattle, 
WA 98119; Phone: (206) 281-2992; Email: ramyers @spu.edu. For more information about School 
of Bus. and Econ. access our home page at http:// www.spu.edu/sbe. Successful candidates must 
be compatible with SPU's ecumenical Christian mission. Women and ethnic minorities are es- 
pecially encouraged to apply. 





UNIVERSITY OF NORTH TEXAS invites applications for а tenure-track or visiting position 
beginning Fall 2002, Spring 2003, or Fall 2003 at the Assistant rank from individuals with a 
primary teaching/research interest in the Tax area. Doctorate in Accounting or completion of the 
requirements by employment date is required. The University of North Texas, located in the 
Dallas-Fort Worth Metroplex, is a metropolitan research university with an enrollment in excess 
of 28,000 students. Accounting programs are offered at the undergraduate, master's, and doctoral 
levels. Applications will be considered until the position is filled. Candidates should submit a 
letter of application, curriculum vitae, defended dissertation proposal or published articie, and the 
names, addresses, and telephone numbers of four references to Chair, Department of Accounting 
Search Committee, College of Business Administration, University of North Texas, PO Box 
305219, Denton, TX 76203-5219. Candidates may use email to submit their application and 
required documents at mcqueenc Qunt.edu. The University of North Texas is an Equal Opportunity 
Employer. Women and minorities are encouraged to apply. 


JAMES MADISON UNIVERSITY invises applications for a tenure-track position at the Assistant 
Professor rank starting January or August 2003. The successful candidate must have an earned 
doctorate in Accounting from an AACSB-accredited institution or be near completion of disser- 
tation. Business experience and professional certification are highly desirable. Applicants should 
be committed to excellence in teaching and scholarly and professional research. Primary teaching 
interests are Advanced Accounting or Cost. James Madison University, a comprehensive institu- 
tion of 15,000 students, is located in Virginia’s beautiful Shenandoah Valley within two hours of 
Washington, D.C. and Richmond. The Accounting program includes a Master’s program and a 
concentration in Accounting Information Systems. Send resume/ curriculum vitae to Dr. M. Cathy 
Sullivan, Director, School of Accounting, MSC 0203, James Madison University, Harrisonburg, 
VA 22807. IMU is an Equal Opportunity, Affirmative Action Equal Access Employer and espe- 
cially encourages applications from minorities, women, and persons with disabilities. 


SAINT LOUIS UNIVERSITY, a Cathalic Jesuit institution dedicated to education, research, and 
healthcare, invites applications for a tenure-track position in Accounting at the Assistant/ Associate 
Professor level beginning Fall 2003. Duties include commitment to teaching excellence; quality 
. research and publication; service to the Department and University. Preference will be given to 
candidates specializing in Auditing and/or AIS. Ph.D. or near completion is required. Initial 
review of applications will begin September 1, 2002. Applicants are strongly encouraged to call 
Dr. John McGowan and arrange an interview at the AAA Annual Meeting in San Antonio. To 
assure full consideration, please send a letter of application and curriculum vitae by September 
1, 2002 to Dr. McGowan, Chairperson, Department of Accounting, Saint Louis University, 3674 
Lindell Blvd., St. Louis, MO 63108; Phone: (314) 977-3828; Fax: (314) 977-2078; Cell: (314) 
707-7225; Email: mcgowanjr@slu.edu. Saint Louis University is an Affirmative Action/Equal 
Opportunity Employer and encourages nominations and applications of women and minorities. 
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Using Electronic Data Interchange 
(EDI) to Improve the Efficiency of 
Accounting Transactions 


Shannon W. Anderson 


Rice University 


William N. Lanen 
University of Michigan 


ABSTRACT: Electronic data interchange (EDI) 15 an information technology 
that standardizes the exchange of information between transacting parties. 
Using data from a major U.S. office furniture manufacturer that adopted EDI 
primarily to improve the efficiency of accounting transactions, we evaluate 
whether EDI reduces order-processing time (the time from sales order receipt 
to sales order schedullng) and whether this improvement is greater for more 
complex orders. Our measure of complexity reflects both the mix of different 
products the dealer orders as well as features and options the dealer selects 
for each product in the order. We find that EDI is associated with faster order 
processing, independent of complexity, and that EDI mitigates most of the 
negative effects of complexity on processing time. We also find that dealers 
learn to submit error-free orders to the manufacturer, and that previous errors 
provide feedback that helps dealers submit more accurate orders. However, 
we find only mixed evidence that order complexity impedes learning. 


Keywords: accounting information systems; complexity; learning; transaction 
costs. 
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1. INTRODUCTION , 
lectronic data interchange (EDI) is an information technology that standardizes the 
E exchange of information between two parties to a transaction. Cushing and Romney 
(1994) classify EDI as a “transactional” accounting information system that reduces 
the cost of transactions between firms and provides timely information for decision making. 
Respondents to an AICPA survey judged EDI to be the most important information tech- 
nology for the accounting profession, in terms of both organizational productivity and 
projected impact on the work of the professional accountant (Anonymous 1995).! However, 
there is little evidence that EDI improves the performance of administrative work (e.g., 
Borthick and Roth 1993). 

This study uses data from a large, office furniture manufacturing firm to evaluate the 
performance effects of EDI. The firm adopted EDI primarily to improve the efficiency of 
accounting transactions with many of the licensed dealers who order its products (e.g., to 
expedite acknowledgment of customer orders and to reduce order and billing errors).? We 
evaluate whether EDI reduces order-processing time (the time from order receipt to order 
scheduling), and whether this improvement is greater for more complex orders. Our measure 
of complexity reflects both the mix of different products the dealer orders as well as features 
and options the dealer selects for each product in the order. Data limitations prevent us 
from determining whether EDI reduced the level of order errors as compared to conven- 
tional order submission methods. However, we are able to investigate whether dealers who 
adopt EDI submit fewer orders with errors over time and with experience (i.e., learning), 
whether feedback from the EDI system on the dealer's prior errors stimulates their learning, 
and whether order complexity impedes learning. 

Research in accounting and operations management has documented that the production 
of complex products reduces manufacturing performance, measured as productivity, cost, 
and quality (Banker et al. 1990; Banker et al. 1995; Foster and Gupta 1990; Banker and 
Johnston 1993; Datar et al. 1993; Noreen and Soderstrom 1994; Anderson 1995, 2001; 
Ittner and MacDuffie 1995; MacDuffie et al. 1996; Ittner et al. 1997). Several studies also. 
consider how technology and management practices affect the relation between product 
complexity and manufacturing performance. In their study of 70 automotive assembly 
plants, MacDuffie et al. (1996) find that differences in the sophistication of information 
technology and the extent to which the plants use advanced manufacturing practices account 
for differences in the effect of complexity on plant performance. Specifically, plants that 
employ “lean” manufacturing methods “seem to be more capable of minimizing the com- 
plexity penalty arising from higher product variety than traditional mass production plants" 
(MacDuffie et al. 1996, 364). This is consistent with Sakurai's (1990) description of Jap- 
anese manufacturers who pioneered advanced manufacturing methods to “overcome the 
high cost of producing lower volumes and a wider variety of products." In a study of three 
textile-manufacturing plants, Anderson (1995) finds that the plant where complexity is the 
norm has a lower marginal cost of complexity than the two plants with less complex product 
mixes. She posits that managers may “learn” to accommodate complexity, with the asso- 
ciated costs of complexity declining as learning takes place. 


! Tsay (1993, 20) describes the accounting applications of EDI: "An important task of accounting information 
systems is to support business operations. Source data automation allows an EDJ-integrated accounting system 
to provide timely information that supports management decision making.” 

2 We use the term "dealer" for the firm that orders products directly from the furniture manufacturer. The term 
“customer” refers to the end-user of the product. Typically, the customer places an order with the dealer. 
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' In this study, we use data on more than 1.5 million orders submitted through either 


-EDI or conventional methods to investigate whether information technology—in this case 


EDI—Treduces the negative effects of complexity on administrative processes. We find 


| . strong support for ће hypotheses that order complexity slows order processing and that, 


independent of order complexity, EDI is associated with faster order processing. We also 
find that the benefits of EDI, in terms of faster order-processing times, increase in order 
complexity. The benefit of EDI that increases with order complexity offsets most of the 
negative effect of order complexity, supporting the proposition that information technologies 
may render the notion of "complexity" obsolete. Unfortunately, when EDI orders contain 
errors, the time to correct the errors offsets most of the improvement associated with EDI 
submission. We find that dealers who adopt EDI learn to submit error-free orders over time 


and with experience, and that errors in prior periods provide feedback that improves current 


period performance. We find only mixed support for the hypothesis that order complexity 
impedes learning. 

Our findings have several implications for accounting research and practice. First, re- 
search in the operations and the information technology literatures documents benefits of 
EDI in manufacturing (e.g., reduced inventory holding and spoilage, faster delivery). How- 
ever, there is no evidence on how EDI affects its primary users—back office, accounting 
functions of the firm and its transaction partners. We provide evidence that EDI improves 
performance of administrative work in the adopting firm; however, evidence on how EDI 
affects the back office operations of transacting partners is still needed. 

` Second, evidence that order complexity impairs performance in an administrative set- 
ting (e.g., slower order completion by the furniture manufacturer and increased errors by 
dealers) is consistent with earlier evidence that product and process complexity impair 
manufacturing performance. Our findings suggest that research that focuses on the effect 
of these characteristics only on manufacturing efficiency underestimates the effects of prod- 
uct and process complexity on firm performance. 

Third, evidence that performance improvements associated with EDI increase with or- 
der complexity has implications for investment justification. Our results indicate that in 
addition to making the traditional order-entry process more efficient, EDI also mitigates the 
negative effect of order complexity on order-entry time. The implication for accountants is 
that, as with advanced manufacturing technologies, information technologies that enhance 
flexibility and reduce economies of scale in administrative work may require different 
evaluation approaches than other capital investments.? 

Finally, evidence that dealers learn, with time and experience, to submit error-free 
orders through EDI and that feedback about prior errors helps dealers learn, has implications 
for the design and implementation of new accounting information systems. Recent exper- 
imental research in accounting has explored the role of feedback on learning (e.g., Hirst et 
al. 1999). Our finding that experience and feedback on prior errors stimulates learning in 
the EDI task environment is consistent with theory.* An implication for accounting system 
designers is that feedback is an important feature that may reduce the payback period for 


3 Kaplan (1986) and Sakurai (1990) discuss how traditional capital investment analysis may cause manufacturing 
firms to underinvest in technologies that enhance flexibility and reduce economies of scale. Miller and O’Leary 
(2002) provide a detailed case study of how one firm replaced an obsolete approach to capital investment 
evaluation in recognition of these problems. 

* Fine (1986) and Li and Rajagopalan (1997) discuss the theory of how quality failures influence the traditional 
economic model of the learning curve. Libby (1981) reviews the psychology and accounting literatures on how 
cues, such as those provided by EDI data entry forms, and feedback influence individual learning in a variety of 
task environments. 
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information technology investments. Moreover, although the furniture manufacturer did not 
train its dealers to use the EDI system, the negative performance effects associated with 
errors suggests that dealer training may have further enhanced returns to this investment. 
The paper is organized in six sections. In Section П, we review the literatures on the 
performance consequences of product and process complexity and of information technol- 
ogy investments and develop the research hypotheses. Section III describes the field re- 
search setting. We develop our empirical models for testing the hypotheses in Section IV, 
and present the results of the analysis in Section V. Зесцоп VI concludes with a brief 


summary. 


П. LITERATURE REVIEW AND RESEARCH HYPOTHESES 

Literature Review 

Accounting researchers have proposed that overhead costs are more related to the trans- 
actions caused by increasingly complex product mixes and varied production processes 
than to the volume of production (Miller and Vollmann 1985; Johnson and Kaplan 1987). 
In general, empirical management accounting research finds that overhead costs and op- 
erational performance (e.g., quality, productivity) vary both with the complexity of process 
transactions (activities) and with production volume (Banker et al. 1990; Banker et al. 1995; 
Banker and Johnston 1993; Datar et al. 1993; Anderson 1995, 2001; Ittner and MacDuffie 
1995; and Ittner et al. 1997, all provide supporting evidence; Foster and Gupta 1990; Noreen 
and Soderstrom 1994; Maher and Marais 1998, all offer contradictory evidence). However, 
with the exception of studies of airline costs (Banker and Johnston 1993) and hospital costs 
(Noreen and Soderstrom 1994; Maher and Marais 1998), empirical research has focused 
on overhead that is incurred in the factory and allocated to products as “cost of goods 
sold." As Johnson and Kaplan (1987, 244) confess: 


‚ [W]e have been as guilty as conventional product cost systems in focusing narrowly 
on costs incurred only in the factory. Manufacturing costs may be important, but they 
are only a portion of the total costs of producing a product and delivering it to a 
customer. Many costs are incurred “below the line" (the gross margin line), particularly 
marketing, distribution, and service expenses. 


In this paper, we evaluate the effect of complexity on administrative work (order processing) 
rather than manufacturing work. 

Researchers have argued that advanced manufacturing technologies—including infor- 
mation technologies (ТГ) such as computer-integrated manufacturing and other factory au- 
tomation—reduce the marginal cost of complexity in manufacturing (Sakurai 1990; 
MacDuffie et al. 1996). Discussing mechanisms through which IT increases productivity, 
King (1998, 70) argues that it is: 


not just increases in computing speeds and capacities or decreases in computing costs, 
but new ways of using computers....Among the important drivers are the integrated 
philosophies of...enterprise systems, mass customization, [and] integrated logistics. 


Information technology often enhances customer value in ways that are not captured by 
conventional performance measures (e.g., increased product variety, improved delivery time 
and personalized service) (Brynjolfsson 1993, 1996). These observations echo assertions in 
the literature (Piore and Sabel 1984; Abernathy and Clark 1985; Pine 1993; Brynjolfsson 
1996) that IT reduces the cost of complexity and negates the competitive advantage of 
economies of scale. However, we know of no empirical evidence on the proposition that 
complexity affects administrative work or that IT reduces the marginal effect of complexity 
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on performance in administrative functions. In this paper we analyze how the introduction 
of one information technology, EDI, affects the relation between complexity and 
performance. i 

EDI technology allows business partners with recurring transactions to establish secure 
computer-to-computer exchange of data in standard formats. Although some have described 
EDI as the precursor to e-commerce (e.g., the use of the Internet to advertise, transact sales, 
and collect customer data), EDI differs from e-commerce in its closed community of pre- 
defined trading relationships. According to a 1995 study by the U.S. Department of Labor 
and the Internal Revenue Service, about 40,000 firms use EDI (cited in Socka 1996). EDI 
modifies traditional accounting information systems and alters the work of accountants 
(Tsay 1993; Clolery 1994; Cushing and Romney 1994; Bellone 1997). Perhaps more im- 
portant, as an interorganizational system it is at the forefront of an important emerging area 
in accounting research—accounting across the boundaries of firms. As Kinney (2001) com- 
mented on the future of accounting research: 


We need to consider updating the accounting model to...measure and report on entities 
with “cloudy boundaries.”...[h]ow should we account for an entity whose “inventory” 
is owned by another party and whose “‘fixed assets" are owned by a trading partner? 


Hopwood (1996), Scapens and Bromwich (2001), and Anderson and Sedatole (forthcoming) 
extend Kinney's remarks, arguing that the need for new management accounting practices 
in the "extended enterprise" is equally compelling, and presenting evidence that firms are 
responding to this need.? 

The operations management and the information systems literatures yield consistent 
but incomplete, evidence on the benefits of EDI investments. Weill (1992) finds that the 
firm that is at the hub of the EDI network enjoys increased productivity and profits. 
Mukhopadhyay et al. (1995) estimate the dollar value of improved information exchanges 
between Chrysler Company and its suppliers as approximately $100 per vehicle, or $220 
million for Chrysler. They find that EDI is associated with higher inventory turnover and 
lower obsolete inventory write-offs and premium shipping costs. Turning to effects on 
suppliers that transact with the hub firm, Kekre and Mukhopadhyay (1992) find in a study 
of a steel manufacturer and 65 of its suppliers that suppliers that adopt EDI maintain less 
inventory and earn higher subjective quality ratings and overall performance ratings from 
the steel manufacturer than do suppliers that use manual processes. Similarly, Srinivasan et 
al. (1994) conclude that integrated EDI systems reduce Chrysler's suppliers' shipping errors. 

Although these studies find that the more timely, accurate information that EDI provides 
yields improvements in manufacturing performance, they are silent on the question that 
arises in the IT literature: Does EDI improve the administrative work of document proc- 
essing? Mukhopadhyay et al. (1995) add $5 per EDI transaction to their empirical estimates 
of operational improvements (or $40 of the claimed $100 per vehicle savings associated 
with EDT) to reflect savings that managers at Chrysler believe they obtain with reduced 
document-processing work. Riggins and Mukhopadhyay (1994) find faster processing time 
for managers and buyers when buyers send orders to suppliers via an EDI automated vendor 
system vs. traditional methods. However, it is difficult to draw a general conclusion that 
EDI improves performance because, as Kauffman (1988) finds, selective use of technology 
(e.g., some suppliers use EDI and others do not) tends to generate selection bias between 


> Accounting research that investigates accounting across firm boundaries includes Otley (1994), Gietzmann (1996), 
Seal et al. (1999), Anderson et al. (2000), Van der Meer-Kooistra and Vosselman (2000), Groot and Merchant 
(2000), Baiman et al. (2001), Tomkins (2001), Baiman and Rajan (2002), and Kulp (2002). 
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transactions that do and do not use the technology. For example, Kaufmann (1988) found . 
that customers with complex transactions are more likely to use bank tellers, whereas those 
with simpler transactions use ATMs. Thus, it is unclear whether EDI improves performance 
independent of the complexity of the orders transmitted, or whether EDI-related improve- 
ments increase with order complexity, or both. This distinction is essential to understanding 
whether EDI can potentially render notions of complexity obsolete by mitigating tbe effect 
of complexity on the performance of order-entry work. 


Order Complexity and Order-Processing Performance 

We consider two aspects of order complexity. Product complexity refers to the detail 
required to describe a particular order at the time of order entry. This includes both the 
mix of products the dealer orders as well as the detailed specification of options and features 
for each product in the order. For EDI orders, it is primarily dealers who experience product 
complexity when they enter a detailed order into the electronic order system. For orders 
that arrive through conventional channels (e.g., mail or fax), both the dealer, who completes 
the paper order form, and the office furniture manufacturer's (hereafter, OFM) employees, 
who enter the detailed order into the electronic order system, experience product complex- 
ity. Process complexity, on the other hand, refers to alternative administrative paths that 
some orders must follow after they are received by OFM and before they are considered 
complete. OFM experiences process complexity primarily as additional manual work that 
slows completion of an order. Dealers experience process complexity only to the extent 
that for some processes it is their responsibility to indicate that OFM must perform addi- 
tional processes on the orders they submit. Thus, for a dealer, process complexity is similar 
to product complexity—an attribute or feature of the product that they must specify on the 
order. The need to process an order through additional manual workstations is unrelated to 
whether the order arrives through EDI or conventional channels. As a result, we hypothesize 
that for OFM, EDI reduces the time for order entry of all orders, and that this reduction 
increases in product complexity. We do not hypothesize that EDI alters the relation between 
performance and process complexity for OFM, because EDI does not alter an order's path 
to completion. Thus, we test the following hypotheses: 


Hia: Both product and process complexity reduce administrative performance. 


Hib: Transactions that arrive through EDI channels (without error) are completed with 
better performance than are orders that arrive through conventional order chan- 
nels, independent of order complexity. 


Hic: The performance improvements associated with the use of EDI channels (without 
error) are greater for transactions with greater product complexity as compared 
to conventional order channels. 


We test Hla to confirm that order complexity impairs performance. We test H1b to 
determine whether EDI improves transactions processing.’ Even if the benefits of EDI were 


6 A completed order represents OFM’s acknowledged commitment to produce and deliver on a specified date the 

that a dealer orders. Completed orders are transmitted electronically to OFM’s manufacturing group. 

7 One problem with estimating the effects of firm practices on performance is that firms choose to adopt a new 
practice endogenously. If all firms are in equilibrium, then we should observe no difference between the per- 
formance of adopters and non-adopters. However, in this paper, we define “performance” more narrowly. Because 
we do not have data on the cost of adoption or the financial benefits of adoption, we cannot assess whether 
adoption was optimal. We therefore limit our analysis to the question of operational performance improvements. 
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confined narrowly to eliminating order entry at OFM (because dealers enter orders directly 
into a common electronic order-entry system rather than submitting paper orders), we would 
expect the data to support this hypothesis. We test Н1с to determine whether the benefits 
of EDI increase in proportion to the (product) complexity of the orders that OFM processes. 
Evidence of this relation would support claims that information technology such as EDI 
significantly reduces the extent to which complexity impairs performance. We refer to Hla— 
Hic together as H1, the “Direct Effect Hypothesis.” 


EDI and Order Errors 

Another reason OFM adopted EDI was to reduce billing and order errors between itself 
and its dealers. If order complexity reduces the efficiency with which OFM completes 
orders, then it is also likely to reduce the performance of dealers submitting orders. We 
do not have access to OFM’s dealers or to information on the efficiency effects of EDI at 
the dealer level. We also do not have data on errors in orders submitted through conventional 
order channels that would permit us to compare the incidence of errors in EDI vis-à-vis 
conventional channels. However, we do have data on errors in orders that dealers submitted 
through EDI channels and, by relating these orders to the dealers who submitted them, we 
can investigate whether dealers who adopt EDI learn to submit error-free orders. Previous 
research has identified errors in the use of EDI as an important explanation of failures to 
realize anticipated benefits of the technology. Riggins and Mukhopadhyay (1994) find that 
suppliers are unlikely to support EDI implementation absent a subsidy or coercive threat 
from the EDI adopter, and once suppliers decide to adopt EDI, they have little motivation 
to master the technology. 

The data also permit us to explore correlates of learning. Jovanovic and Nyarko (1995) 
argue that task complexity reduces the speed of learning. Anderson (1995) reports weak 
evidence that experience in producing a complex product mix is associated with lower 
marginal costs of complexity. Thus, we investigate whether order complexity impairs learn- 
ing. The quality literature suggests prior-period errors also affect learning. Fine (1986) 
modifies the traditional approach to measuring learning as cumulative output by including. 
only cumulative good-quality output. Kini (in an unpublished dissertation cited in Li and 
Rajagopalan [1997]) refines this further, suggesting that good- and bad-quality output in- 
fluence learning in different ways. Li and Rajagopalan (1997) provide empirical evidence 
that bad-quality output increases learning, and they conclude that defective units are statis- 
tically more significant than good output in explaining learning curves. These models are 
particularly appropriate in an EDI context because, in contrast to conventional order sub- 
mission methods, EDI generates an electronic report for the dealer on all changes required 
to make an EDI order comply with OFM requirements—changes that may or may not have 
required communication with the dealer. Thus, EDI supports more feedback and error di- 
agnosis than is available for orders placed through conventional channels. 

In our setting, dealers repeatedly use EDI to transmit information of varying complexity. 
There is little motivation to obtain training in the technology and learning is strictly by 


* Typically a large firm adopts EDI and encourages smaller transacting partners (at times with the threat of lost 
business) to become EDI-compliant. Although EDI is associated with benefits for the adopting firm, anecdotal 
evidence on benefits to transacting partners is less encouraging (c.g., Zeidner 1994; Socka 1996). Riggins and 
-Mukhopadhyay (1994) explore asymmetries in performance improvements between an EDI adopter and its trans- 
actions partners and conclude that reduced document-processing times are concentrated at the EDI adopter. А 
survey by Stern and Kaufmann (1985) reveals that trading partners who adopt EDI believe that the initiating 
firm gains more from the investment. Although OFM did not require EDI adoption, and we did not detect coercion 
in our field investigations, OFM also did not provide or subsidize dealer training in the technology. 
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"doing"; however, errors from prior periods may facilitate dealer learning. Appl 
arguments above to our setting, we hypothesize: 


H2a: Dealer errors in EDI order submission reduce the performance benefits 
to OFM. 


H2b: Dealer learning and feedback on prior period errors lead to fewer deal 
in EDI order submission. 


H2«: Order complexity impairs the rate of dealer learning. 


We test H2a to confirm that errors in EDI order submission reduce administrative [ 
ance at OFM. We test H2b and H2c to determine whether EDI is subject to dealer 
effects, and if so, whether order complexity impairs this learning. Together these Бу] 
provide evidence on indirect effects of complexity and the EDI technology on 
performance. We refer to H2b and H2c collectively as H2, the “Indirect Effect Hypc 


Ш. THE RESEARCH SETTING 

OFM provides data for the study. OFM offers more than 65,000 standard pro 
more than 70 paint colors, dozens of laminate surfaces, and hundreds of upholstery 
Independent dealers help end-users (customers) plan office configurations, submit 
and receive and install small orders. OFM and many of its more than 500 inde 
dealers have adopted EDI. 

The field research setting is OFM's central Sales Service Department (SSD). 
the point of contact between OFM and its dealers. This group receives all order: 
them (in a process called "order editing") into the information system that contr 
duction scheduling and dealer billing, manually processes nonroutine orders, and a 
edges planned shipments to dealers. Figure 1 depicts the process flow from the c 
OFM receives the order (mail stamp date) to the date that OFM commits to proc 
order (acknowledgment date). The Appendix describes the paths shown in Figure 
cesses shown in the shaded area of Figure 1 correspond to activities that are the 
sibility of SSD; processes outside this area are the responsibility of other grou 
difference between the mail stamp date and the acknowledgment date is the tot 
completion time. OFM terms this difference ‘acknowledgment delay," closely moi 
and uses it to evaluate SSD's performance.’ 

Inputs to the order-entry process are labor and capital. Throughout the perio 
capacity was stable, with approximately 87 nonsupervisory salaried employees. OF 
used capacity throughout the period; the order-entry queue was never empty. Ei 
head-count varied only slightly (a range of 82—90) and variation reflects short-live 
syncratic circumstances rather than systematic efforts to alter the number of serve 
to 1993, ОЕМ adopted EDI to transmit data (e.g., customer orders, invoices, ar 
dealer communications) to and from its dealers. Although it expected EDI to enhar 
productivity by transferring key-entry tasks to dealers, the primary reason for adopt 
was to improve the efficiency of accounting transactions (e.g., to expedite acknowk 
of customer orders, to reduce the length of the billing cycle, and to reduce order an 


? Managers of SSD do not use cost information for performance measurement or control purposes, іх 
department's costs do not change from period to period. They limit their analysis of acknowledgment : 
to studying simple trends and to partitioning orders into priority classes (described in the Appendix) to 
whether the orders met acknowledgment delay goals. 
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errors). Delayed acknowledgments undermine OFM’s strategies of quick-shipping standard 
products and of filling other orders more rapidly than its competitors. Order errors and 
resulting incomplete or incorrect shipments cause misuse of production capacity and in- 
creased transportation, inventory holding, and rework costs, and also cause customer dis- 
satisfaction. EDI implementation by OFM's dealers was gradual and voluntary, with OFM 
giving priority to dealers with the highest sales volume. 

In theory, EDI orders are transmitted electronically to the order-processing system and 
require little work by an order editor (whose tasks are described in the Appendix), whereas 
paper orders require painstaking manual data entry. In practice, both EDI and paper orders 
require significant intervention by the order editor to correct dealer errors and to respond 
to unusual customer demands reflected in the dealer's order." One form of order editor 
intervention is splitting orders into two or more “pseudo-orders.” The order editor's objec- 
tive is to minimize acknowledgment delays, subject to constrainis on the sequence in which 
he edits the orders (i.e., queue priorities). Order splitting, described in the Appendix, helps 
achieve this objective by creating two or more orders that are more easily scheduled. 

Our analysis includes all pseudo-orders with an acknowledgment delay of between one 
and 20 days and we focus on the SSD's performance in processing these pseudo-orders. 
Therefore, for the remainder of the paper we use the term “order” in place of “pseudo- 
order." We exclude orders with acknowledgment delays greater than 20 days because they 
represent problems that require atypical processing. During the three-year period, SSD 
processed 1,619,396 orders, of which 1,532,354 orders satisfy the acknowledgment delay 
requirement above.!! 

Table 1 provides descriptive statistics on the flow of the 1.5 million orders (of which 
28 percent were from split orders) over each process path (described in detail in the Ap- 
pendix) and associated acknowledgment delays for the orders included in our subsequent 
analyses. The average order acknowledgement delay is just under three days, although it is 
higher for orders that require pricing quotes, engineering quotes, or include some type of 
customization. The results in Table 1 show that most orders require some type of manual 
processing (pricing quotes, custom orders quotes, or engineering quotes). The Appendix 
describes the process flow and relates each path to the associated descriptive statistics. 
Finally, data in Table 1 show that dealers submit most orders (86 percent) through EDI and 
about 20 percent of these submissions have errors. 

Managers of SSD have generally been satisfied with the department's performance and 
have no plans to alter what has been a stable complement of employees; however, they are 
quick to discuss two countervailing forces on performance during the period of study. First, 
they believe that as orders became more complex (given OFM’s strategy of proliferating 
products and variations), service performance suffered. Order complexity led to a larger 
menu of products and options with which order editors must be familiar—what we term 
“product complexity”—as well as in manual processes that induce “‘process complexity” 
in response to custom orders. Second, although SSD's managers believe that EDI offsets 
some of these adverse effects on service performance, they caution that dealer errors in 
using the EDI technology have been costly to OFM. In sum, managers of SSD found our 
hypotheses plausible, although they had no evidence to support their intuition. 


10 An order editor may detect dealer errors that include omissions, such as failure to specify a color or fabric for 
an upholstered chair, failure to select from a list of options, or selection of options that are inadmissible for a 
particular product. The order editor does not detect errors that are logically consistent with the product offering 
(e.g., designation of each part of a chair in a different but admissible color). 

!! We repeated the analyses reported below on the full sample with no qualitative effect on the results. 
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TABLE 1 
Average Acknowledgment Delays and Number of Pseudo-Orders OFM Acknowledged during 
March 1993-February 1996 


Full Sample and Partitions Figure 1 Number of Acknowledgment Delay (Days) _ 
Corresponding to Process Flows in Process Pseudo- First Third 
Figure 1 Flow Orders Quartile Median Quartile Mean 
Split Orders 
CUSTOM, ENGINEERING, PRICING, A 25,380 1 2 3 2.8 
ORDERSIZE = 0 
CUSTOM, ENGINEERING, PRICING B 9,200 1 2 3 2.9 
= 0, ORDERSIZE = 1 
CUSTOM, ENGINEERING = 0, С 318,585 2 3 5 3.8 
PRICING = 1 
ENGINEERING = 0, CUSTOM = 1 D 19,427 4 6 9 6.7 
ENGINEERING = 1, CUSTOM = 1 E 2241 7 11 15 11.1 
ENGINEERING - 1, CUSTOM = 0 Е 57,626 5 7 11 8.5 
EDIGOOD = 1 261,820 2 3 4 3.8 
EDIBAD = 1 107,360 3 5 8 7.5 
АП Split Orders* 432,459 2 3 6 4.5 
Unsplit Orders 
CUSTOM, ENGINEERING, PRICING, EY 310,645 1 1 2 1.6 
ORDERSIZE = 0 
CUSTOM, ENGINEERING, PRICING B 26,234 1 1 2 1.9 
= 0, ORDERSIZE = 1 
CUSTOM, ENGINEERING = 0, C 728,016 2 2 3 24 
PRICING = 1 i 
ENGINEERING = 0, CUSTOM = 1 D 10,631 3 4 6 5.4 
ENGINEERING = 1, CUSTOM = 1 Е 982 4 7 11 8.0 
ENGINEERING = 1, CUSTOM = 0 Е 23,387 4 6 8 6.6 
EDIGOOD = 1 780,128 1 2 3 2.1 
EDIBAD = 1 165,926 1 2 3 3.0 
АП Unsplit Orders" 1,099,895 1 2 3 2.3 
АП Orders 1,532,354 1 2 3 2.9 


* Sample partitions with process flows labeled A—F are exclusive, together reflecting all orders. Figure 1 does not 
distinguish between split and unsplit orders, between EDI and non-EDI orders, or between EDI orders that contain 
errors and that those that do not. 
Definition of variables: 
Acknowledgement Delay — number of days from order receipt at OFM to the date OFM commits to produce the 
order. 


Partitioning indicator variables (when equal to 1): 
Split — a large, single order that a dealer submitted to OFM, which an order editor separated into two 
or more smaller pseudo-orders; 
CUSTOM = pseudo-orders with at least one custom material; 
ENGINEERING = pseudo-orders that require engineering design changes; 
PRICING = pseudo-orders that require manual pricing; 
ORDERSIZE = pseudo-orders in the top quartile for all orders of net discounted value; 
EDIGOOD = pseudo-orders dealers transmitted to OFM by EDI without error; and 
EDIBAD = pseudo-orders dealers transmitted to OFM by EDI that contain errors. 
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IV. THE EMPIRICAL SPECIFICATION 

The data are daily archival records for three fiscal years of all customer orden and 
include prices, quantities, product specifications, and the dates on which OFM received, 
acknowledged, and anticipated shipping the orders. The sales and marketing group of OFM 
maintains these records and uses them to analyze market trends and customer demand. The 
group does not use these records in production; consequently, the records do not include 
information about a product's bill of materials, manufacturing process routing, manufac- 
turing performance, or actual shipping date.” 


The Direct Effect Hypothesis 
Our Direct Effect Hypothesis, H1, implies the following: 


1. OFM acknowledges less complex orders faster than more complex orders, for a 
given EDI/non-EDI submission channel; 

2. OFM acknowledges error-free orders that dealers submit through EDI channels 
faster than orders dealers submit through normal channels, for a given level of 
complexity; 

3. For a given increase in the level of complexity, OFM acknowledges error-free 
orders dealers submit through EDI channels faster than orders dealers submit 
through normal channels. 


We make no directional hypotheses for EDI orders that dealers submit with errors, because 
the net effect of error correction is unclear. 

To test the Direct Effect Hypothesis, we first calculate whether OFM acknowledged 
the order early or late, relative to goals for its priority class. OFM assigns an incoming 
order one of five priority ranks. Аз we explain in the Appendix, order priority reflects the 
anticipated size of the outgoing shipment of manufactured goods as well as OFM strategies 
for expediting orders of certain standard products. It is not causally related to whether the 
order arrives by EDI.? 

For each order, we calculate the difference between the acknowledgment date and the 
mail stamp date (adjusted for nonbusiness days—weekends and holidays). We label this 
variable DELAY. For each order, we then subtract the priority-class target completion time 
(two, three, five, or seven days) from DELAY to determine the extent to which OFM 
acknowledged an order early or late relative to its defined goal. We label this variable 
DEVIATION. That is: 


DELAY - Acknowledgment Date — Mail Stamp Date 
and 
DEVIATION = DELAY - Priority Class. 


Negative values of DEVIATION thus indicate early completion relative to the target, and: 
positive values indicate orders completed late relative to the target. 


12 А record in the database corresponds to one pseudo-order as defined in the Appendix. 

13 "Тһе database does not record the actual priority assigned to incoming orders; however, reasonable proxies exist 
for three of the five ranks. There is no mechanism for distinguishing the last two categories; however, interviews 
with sales service representatives indicate that they rarely use one of these two, and that the other category is 
the base case. Consequently, although two ranks are unidentifiable, after wc identify the three priority classes 
for which proxies are available, we assume that remaining orders are the base case priority, including the few 


shipments in the category that is rarely used. 
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We evaluate the Direct Effect Hypothesis by examining the following general relation: 
DEVIATION - f(ProductComplexity, ProcessComplexity, EDIGOOD, EDIBAD). 


For a given order, we assign the variable EDIGOOD a value of 1 if the dealer submitted 
an order through EDI without error, and 0 otherwise. Similarly, we set EDIBAD equal to 
1 if the dealer submitted an order through EDI with error, and 0 otherwise. Product- 
Complexity and ProcessComplexity represent measures of order complexity for an individ- 
ual order. 

Several order characteristics contribute to product and process complexity. We consider 
total lines in the order, finish codes, unique finish codes, price quotes, engineering quotes, 
custom quotes, and average item cost. Each order consists of one or more lines describing 
the product. The first line of an order represents the highest level of specification for a 
product (e.g., chair). Subsequent lines identify product options (e.g., optional chair arms) 
or, for modular products, the desired product configuration (e.g., one of three available 
chair pedestals). Each line may include up to five four-digit codes that designate finishes 
for the product or part to which the line refers. Finishes include paint colors, laminates, 
and fabrics. A special four-digit finish code indicates a custom material. Because many 
orders specify identical colors (finishes) for various parts, the number of unique finish codes 
is generally fewer than the number of finish codes for the order. As we discuss in the 
Appendix, orders that require price quotes, use custom materials, or require special engi- 
neering quotes go through processes outside the normal acknowledgment process, which 
contributes to the process complexity of the order. Finally, we include average item cost as 
a potential measure of product complexity. This variable reflects the fact that certain com- 
plex products (e.g., modular items) require fewer lines to define than does a collection of 
simpler items (e.g., desk and chairs), but still requires the same amount of work by the 
order editor. 

We use principal components to identify complexity constructs. Analyzing the seven 
potential measures of complexity, we find two components with eigenvalues greater than 
1, and this structure retains about 48 percent of the variance in the set of variables. The 
first component loads on order lines, finish codes, unique finish codes, and average item 
cost. We label this component “‘product complexity." The second component loads on price 
quotes, engineering quotes, and custom quotes. We label this component "process com- 
plexity.” The Cronbach alpha for the four product complexity measures is 0.68, indicating 
a reasonable level of reliability. The Cronbach alpha for the three. process complexity 
measures is unacceptably low; therefore, in the analysis, we use the three process com- 
plexity measures individually.!^ Rather than use the factor scores, we compute a product 
complexity measure by equally weighting values of the standardized measures for the four 
individual product complexity measures (Grice and Harris 1998). 


14 We also ran the analysis using the process complexity construct in place of the individual measures, with no 
qualitative changes in the results. 

15 The correlation between the factor score and our computed product complexity measure is 0.96. The results in 
Grice and Harris (1998) suggest this approach retains many of the desirable features of regression-based factor 
scores while being less subject to the problems associated with using the same data to estimate the coefficients 
and to compute the factor scores. 
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To allow for idiosyncratic events on the individual days of the sample period, the 
regression includes indicator variables for 746 of the 747 days on which OFM acknowl- 
edged orders. The empirical specification for the regression equation we use to test the 
Direct Effect Hypothesis is:!ó 


DEVIATION = а + y,Day, + ~ + y,4,,Day;,4 + B,ProductComplexity + B,PriceQuotes 
+ B,CustomQuotes + B,EngineeringQuotes + BJEDIGOOD 
+ B,ProductComplexity х EDIGOOD + g,EDIBAD 
+ B,ProductComplexity х EDIBAD + е. 


The estimated coefficients В....В, measure the effect of complexity on performance, allow- 
ing a test of Hla. The estimated coefficient В. is the basis for testing Hlb, the effect of 
EDI on performance independent of complexity. The coefficient В, is the basis for testing 
Hic, the mitigating effect of EDI on product complexity. Estimated coefficients Во, Въ, By, 
and B, are the basis for testing H2a, that errors in EDI submission offset, at least in part, 
the benefits of EDI. Specifically, the hypothesis implies that and that В. < В. and that 
Bs < В». 


The Indirect Effect Hypothesis 

We use data on the incidence of errors in orders that more than 300 dealers submitted 
through EDI to examine whether EDI adoption is associated with dealer learning, whether 
EDI-facilitated feedback on prior errors facilitates dealer learning, and whether order com- 
plexity impedes learning. Specifically, we compute the proportion, p, of EDI orders a dealer 
submits each month that are error-free." We create this measure for each dealer who 
submits EDI orders in at least 10 of the 36 sample months. These monthly EDI orders 
must satisfy the condition 0 < p < 1 (i.e., the dealer has submitted some, but not all, EDI 
orders with errors), because the dependent variable (described below) is undefined unless 
the condition is satisfied.!* 

We use two measures from the economics literature on learning curves to investigate 
factors associated with dealer errors in submitting EDI orders: elapsed time, an index re- 
flecting the observation month (index value of 1—36 for the three years); and cumulative 
experience, measured as the cumulative volume of EDI orders dealers submit, where cu- 
mulative volume equals zero in the month immediately before the dealer first used EDI. 
Elapsed time is an appropriate measure of learning if OFM continually enhances the EDI 
system or if dealers become more proficient as a result of a series of activities other than 
order entry (e.g., training classes). Cumulative experience measures “‘Jearning-by-doing.” 
Using cumulative errors that dealers made in the past, we examine whether feedback on 
their past errors reduces the incidence of errors in current orders (Li and Rajagopalan 1997). 


1$ We do not include an interaction term for process complexity and EDI submission because, given the acknowl- 
cR modus Meri atthe MC о ce аву de а 
processes. The results we report below are not affected in terms of significance or sign if we include this 
interaction in the regression. 

17 We investigate the effect of dealer errors in EDI orders, but errors also arise with other submission methods. 
We have no data on the incidence of errors for other submission methods; consequently, we cannot determine 
whether errors occur with different frequency when dealers use EDI. Even if data for other order submission 
methods were available, it would be difficult to separate the technology-related effects from self-selection bias 
induced by the characteristics of dealers who adopt EDI. 

18 This condition resulted in a loss of two dealers. 
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We adapt methods that economists have used to detect dynamic scale economies, or 
what has been termed the "learning curve," to estimate the rate of improvement in order- 
entry accuracy for EDI-equipped dealers as a function of the two measures of learning 
(L). Specifically, for each dealer, we estimate: 


log(p,/(1 — р) = yo + уда + СЕ, + е, (1) 


where p is the proportion of EDI orders that are error-free, L, is the measure of learning 
or experience (measured alternately as elapsed time and as cumulative volume of EDI orders 
submitted).?? Consistent with H2b, СЕ, is the percentage of cumulative EDI orders through 
month t — 1 that had errors. After estimating regression (1) for each dealer, we have a 
sample of learning rates (9,) that we use in our test of the Indirect Effect Hypothesis. 

То evaluate the Indirect Effect Hypothesis, we test two (related) hypotheses. The first 
is simply that dealer learning reduces errors in their EDI orders (which, given H2a, should 
improve ОЕМ” efficiency and performance). That is, H2b predicts that both y, and y, will 
be positive. The final step is to evaluate the effect of complexity on dealer learning (H2c). 
We test the effect of complexity on learning by regressing the estimated learning rate, 3, 
for the jth dealer on the complexity constructs: 


41; = f(ProductComplexity, PriceQuotes, CustomQuotes, EngineeringQuotes). 


As with the Direct Effect Hypothesis, we measure product complexity using a construct 
based on an equally weighted index of order lines, finish codes, unique finish codes, and 
order value. We measure process complexity using the three process complexity varia- 
bles—price quotes, custom quotes, and engineering quotes. Recall that process complexity 
reflects. additional manual work that OFM must perform, regardless of whether the dealer 
submits the order through EDI or conventional channels. In general, process complexity is 
invisible to the dealer. However, these three forms of process complexity require the dealer 
to provide correct additional information about products. As a result, we hypothesize that 
the effect on learning will be similar to that of product complexity. Hypothesis 2c predicts 
that complexity impairs dealer learning so we expect both complexity constructs to be 
negatively related to the learning parameter, 4,. 


V. RESULTS 

The Direct Effect Hypothesis 

Table 2 reports the correlations among the variables used in the analysis. All the 
correlations are significant, but they are generally less than 0.30. The positive uni- 
variate correlations between DEVIATION and the four complexity variables are consistent 
with Hla, the negative correlation between DEVIATION and EDIGOOD is consistent with 
Hib, and the positive correlation between DEVIATION and EDIBAD is consistent with 
H2a. We expect the interaction of product complexity and EDIGOOD to be negatively 
related to performance, yet it has a positive univariate correlation, contrary to Hlc. In a 


> Berndt (1991, 66-80) provides an overview of the learning curve literature and discusses econometric issues in 

' estimating rates of learning. Ghemawat (1986) summarizes estimated rates of learning from 97 empirical studies 
and concludes that manufacturing. activities experience greater learning effects than service or administrative 
activities. 

2 We estimate the learning curves separately for the two learning proxies because of the high correlation between 
them (p — 0.99). 
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univariate correlation, it is not clear whether the positive effect of complexity (increasing 
DEVIATION) or the negative effect of EDIGOOD (decreasing DEVIATION?) will dominate. 
However, Hic examines the interaction between EDI and complexity, or the effect of EDI 
on performance for a given increase in complexity. 

Turning to the multiple regression analysis, we report the results of estimating the 
association among acknowledgment delays, order complexity, and EDI use in Table 3. 


TABLE 3 
Regression Results of the Deviation between Actual and Expected Acknowledgment Delay on 
Product and Process Complexity, Good and Bad EDI Submissions, and the Interaction 
between Product Complexity and Good and Bad EDI Submissions 


(n — 1,532,354) 


DEVIATION = а + y,Day, + ~ + «Дау + B,ProductComplexity + B,PriceQuotes 
+ B4CustomQuotes ~ B,EngineeringQuotes + B9JEDIGOOD 
+ ВеРтодистСотргехну X EDIGOOD + g,EDIBAD 
+ ByProductComplexity X EDIBAD + в. 


Predicted 

Sign of the Estimated 
Variables Hypothesis Coefficient Coefficient -уаше 
Intercept | ? —1.2663 -1.0 
Daily Indicator Variables ? Not Reported 
Product Complexity (Bj) Hia + 0.2718 43.5 
Price Quotes (B) Hla t 0.3175 1777 
Custom Quotes (Ва) Hla * 0.3876 215.5 
Engineering Quotes (B4) Hla + 1.0219 556.0 
EDIGOOD (В.) Hlb - —0.3782 —73.8 
Product Complexity x EDIGOOD* (B9 Hic = —0.2281 –33.0 
EDIBAD (B.) H2a ? 0.0867 11.2 
Product Complexity х EDIBAD* (В,) H2a ? —0.0650 —10.7 
Adjusted R? 0.268 


* The data reject the hypotheses that the coefficient on Product Complexity is equal to either the absolute value of 
the coefficient on Product Complexity х EDIGOOD or Product Complexity X EDIBAD at the p < 0.001 level. 
Definition of variables: 
Deviation — difference between actual acknowledgment delay and expected delay based on order 
priority; 
Product Complexity = an equally weighted index of standardized values of lines per order, number of finish codes, 
number of unique finish codes, and average item cost; 
Price Quotes — percentage of orders completed that require manual pricing; 
Custom Quotes — percentage of orders completed that include at least one custom material; 
Engineering Quotes — percentage of orders completed that require manual verification of engineering designs; 
EDIGOOD = percentage orders dealers transmitted by EDI with no errors; and 
EDIBAD = percentage orders dealers transmitted by EDI with esrors. 
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Although not shown in Table 3, the daily indicator variables are generally not significant 
at the 10 percent level?! The results in Table 3 are consistent with Hla, that order com- 
plexity (both product and process complexity) is associated with significant acknowledg- 
ment delays. On average, an increase of one unit of product complexity increased acknowl- 
edgment delay by 0.27 days. A standard unit of process complexity increased delays by 
0.32 to 1.02 days because process complexity often results in processing delays as the order 
goes through different channels. 

The results indicate OFM acknowledged orders that dealers submitted without error via 
EDI on average about 0.38 days earlier than other orders. OFM acknowledged orders sub- 
mitted using EDI, but with errors, on average about 0.09 days later than other orders.” 
"These results suggest EDI improves acknowledgment time if dealers submit orders without 
error. Thus, the results are also consistent with H1b. The significantly negative coefficient 
on the interaction between error-free EDI submissions and product complexity (Вс) supports 
the hypothesis that EDI submissions without error can mitigate a portion of the delay 
associated with product complexity, Hic. The results in Table 3 suggest that OFM can 
eliminate most of the delay (0.23 of the 0.27 days) if dealers submit error-free orders via 
EDI. To test whether good EDI submissions completely offset the adverse effect of product 
complexity, we test whether the sum of the coefficients on product complexity and the 
interaction of complexity with good EDI submissions is equal to zero. This hypothesis (that 
B, + Bs = 0) is rejected at the 0.001 level. Thus, good EDI submissions only partially 
offset the adverse effects of complexity? Overall, the data support the Direct Effect 
Hypothesis. 


The Indirect Effect Hypothesis 

We can also use the results in Table 3 to test H2a, that EDI orders dealers submitted 
with error reduce the (performance) benefits OFM reaps from EDI. As noted above, sub- 
mission of orders through EDI channels (with error) increases acknowledgment delay, in- 
dependent of complexity. Hypothesis 2a suggests more, however. It implies that, first, orders 
submitted through EDI with error have longer acknowledgment delays than error-free EDI 
submissions, for a given level of complexity (В; < В.) and, second, the mitigating effect 
of EDI for complex orders is lower for EDI orders submitted with errors (В, < Bg). The 
results in Table 3 support both implications; thus, the data support H2a. 

Table 4, Panel A reports the results of the model designed to test H2b, namely, that 
dealer learning reduces EDI errors. We estimated the dealer-specific learning regression (1) 
for various samples of dealers, requiring different minimum numbers of EDI orders sub- 
mitted in a month. To evaluate the effect of frequency of EDI ordering on the hypothesis, 
we separately analyzed dealers submitting a minimum of 2, 3, 5, 10, 20, or 30 orders, 
respectively. As shown in Table 4, Panel A, this resulted in samples of from 329 dealers 





?! We computed variance inflation factors to investigate possible estimation problems due to collinearity in the 
data. Although there are no formal criteria for evaluating variance inflation factors, the largest variance inflation 
factor for the variables other than the daily indicator variables is 6.5. This is smaller than the threshold of 10 
many econometricians consider to indicate serious collinearity (Kennedy 1992, 183). The variance inflation 
factors were higher for the daily indicator variables. We re-ran the regression without the daily indicator variables 
and there was no qualitative (and virtually no quantitative) change in the other results. 

7 We do not have data on errors associated with non-EDI submissions; it is possible that EDI improves perform- 
ance even for orders submitted with errors. 

23 Although we did not hypothesize any effect that EDI submissions with error would have in mitigating product 
complexity, the results in Table 3 show that EDI submissions do offset some of the effect of product complexity 
(B, < 0). We can also reject the hypothesis that EDI submissions with error offset completely the effect of 
product complexity (the hypothesis that В, + В, = 0 can be rejected at the p = 0.001 level.) 
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with a minimum of two orders, to 255 dealers with a minimum of 30 EDI orders in each 
of the sample months.?* The Z-statistics reported in Table 4, Panel A generally support the 
hypothesis that the learning coefficients for both time- and experience-based learning are 
positive and significant, indicating improved order accuracy (decreased error rates), espe- 
cially for dealers submitting five or more EDI orders a month. The Z-statistic on the co- 
efficients on the cumulative exception variable indicates that dealers learn from errors made 
in prior submissions, consistent with dealers learning from feedback on past errors. Thus, 
we find that EDI submissions are subject to learning, or more generally, to dealer adaptation, 
following EDI adoption. Evidence that a period of adaptation follows implementation of a 
new IT is consistent with Brynjolfsson's (1993) concern that a failure to find positive returns 
to IT investments may stem from lags due to learning and adjustment processes. 

Hypothesis 2c posits that order complexity impedes dealer learning. We report the 
results of testing this proposition in Table 4, Panel B, where we regress the learning rates 
for each of the dealers (using time- or experience-based specifications of learning) on the 
average complexity of EDI orders the dealer submitted. Two general results are evident in 
Table 4, Panel B. First, for the larger sample sizes (including dealers submitting relatively 
few EDI orders in a month), there is a negative relation between price quotes and learning 
but a positive relation between custom quotes and learning. These relations appear to be 
due to those dealers submitting fewer than 20 EDI orders in a month. For the more restricted 
sample, which includes only relatively frequent EDI users, there is a consistent, though not 
universal, negative relation between product complexity and learning, but no evidence that 
process complexity impairs dealer learning. Thus, although some evidence is consistent 
with an adverse effect of product complexity on learning in Table 4, Panel B, we do not 
find strong evidence in support of H2c. Together, the results in Tables 3 and 4, Panels А 
and B provide partial support for the Indirect Effect Hypothesis, with strong support for 
H2a, generally consistent support Тог H2b, but only limited support for H2c. 

Untabulated results reveal that task complexity explains only a small portion of the 
variance in the rate of learning across dealers (R? is less than 10 percent for all dealers and 
is typically less than 2 percent). Srinivasan et al. (1994) found that the supplier-specific 
rate of shipment errors for automotive suppliers was related to the manner of implementing 
EDI (e.g., level of systems integration with the customer), as well as with task complexity 
and heterogeneity. Unfortunately, however, we do not have dealer-specific information about 
EDI implementation, such as the level of training that the dealer may have sought or 
whether individual sales representatives or a dedicated clerk typically enters the orders. 

Evidence on the relation between dealer learning and product and process complexity 
has implications for future advances in IT. For example, our results suggest that automatic 
entry of eligible price discounts may help reduce acknowledgement delays caused by man- 
ual processing of price quotes. However, evidence on how dealers gain unique mastery in 
the EDI task through clever process design or human resource management might have 
even more profound implications. Such evidence might offer simple remedies (beyond 
increasing the technology investment) for a problem that is costly to the firm but that is 
not fully internalized by the dealer. We raise this as an issue for future research and as a 
vivid illustration of an interorganizational approach to management control—specifically, 


24 Even though many dealers appear in more than one sample, the same data are not included in the dealer-specific 
regressions in the different samples. For example, if a dealer places four EDI orders in six months and 20 EDI 
orders in ten months, then we include 16 months of data in the dealer-specific regression for the sample of 
dealers with at least three orders in a month, but only ten months of data in the dealer-specific regression for 
the sample of dealers with at least five EDI orders in a month. 
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SSD could use such data to diagnose problems and suggest improvements for dealers, with 
an expectation that improvements will cascade throughout the value chain. 


VI. SUMMARY 

Electronic data interchange is an accounting information technology that reduces key 
entry and standardizes information exchange between firms and their customers or suppliers. 
Although EDI reduces total key-entry time, it places greater demands on the customer or 
supplier to specify orders properly. We use data on more than 1.5 million orders placed 
with a large, office furniture manufacturing firm by more than 500 dealers to examine two 
basic questions. First, does adoption of electronic data interchange (EDI) improve perform- 
ance in the order-entry function? Second, do dealer errors in EDI submission decrease the 
productivity of firms receiving orders, and if so, do these decreases offset the productivity 
increases from EDI submission? We also investigate whether dealers make fewer errors in 
using EDI over time or with experience (i.e., learn to use the technology), whether feedback 
on prior errors facilitates dealer learning, and whether order complexity impedes dealer 
learning. 

We find that EDI use is associated with better departmental performance (i.e., faster 
sales order processing); however, these benefits are largely offset when dealers submit EDI 
orders with errors. After documenting that order complexity (both product and process 
complexity) impairs order-entry performance, we show that the benefits of error-free orders 
submitted via EDI offset most of the negative effects of product complexity. For complex 
EDI orders that contain errors, the benefits of EDI submission partially offset the effects 
of product complexity, but this effect is only about 40 percent of that of error-free EDI 
orders. : 

The second research question considers how dealers have adapted to the new EDI 
technology. Dealers often submit incomplete or incorrect orders. We find that both the 
passage of time and cumulative experience in EDI order submission tend to reduce dealers' 
error rates. We further find that feedback on prior errors facilitates dealer learning. Specif- 
ically, current-period errors decline with cumulative errors in prior periods. Finally, we find 
some evidence, albeit partial and incomplete, that complexity impedes dealer learning. 

A. major limitation of investigating the performance effects of interorganizational sys- 
tems such as EDI, when data are available on the performance of only one of the transacting 
parties, is that such systems may simply transfer wealth between transacting parties with 
no net benefits. As a result, our conclusions are limited to the operational effects of EDI 
on the furniture manufacturer’s order-processing group and we cannot assess the effect of 
EDI on the entire value chain. 

Anecdotal evidence suggests that EDI trading partners frequently fail to fully implement 
the technology (Riggins and Mukhopadhyay 1994; Srinivasan et al. 1994). In particular, 
they frequently neglect employee training in the use of the technology. Our results are 
consistent with this conjecture. Our results are also consistent with economic models sug- 
gesting that task complexity acts as a barrier to learning or improvement; however, these 
models explain only a modest portion of the variation in dealer-specific learning rates. 
Future research that considers such dealer-specific determinants of learning could advance 
our understanding of the learning process and could suggest methods for implementing 
information technology that would enhance returns to the technology. 
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APPENDIX 
A Process Description of Order Entry, from Order Receipt to 
Order Acknowledgment 

Orders arrive from dealers by EDI, mail, or fax (Figure 1). From 1993 to 1996, orders 
from EDI-equipped dealers increased steadily from 77 to 88 percent, with 86 percent of 
all orders on average originating from EDI-equipped dealers (Table 1). Upon receipt, the 
order-entry system assigns the order a mail stamp date and a rank from 0 to +7 and places 
the order in a single, priority (lowest rank is highest priority) queue. The incoming rank 
assigned equals the target acknowledgment delay for the order. Each day the order's 
rank decreases by 1 and it becomes a higher service priority. SSD uses five ranks that 
correspond to target acknowledgment classes: (1) zero delay, for small (typically original 
equipment manufacturer-supplied) parts; (2) two-day delay, for customer service orders and 
orders against the company's express shipment program (a limited set of products available 
in limited colors); (3) three-day delay, for “normal” orders of average size; (4) five-day 
delay, for orders of one to five full truckloads of product; and (5) seven-day delay, for 
orders of more than five truckloads. Order editors select from the service queue according 
to priority, selecting orders of the same priority in order of mail stamp date. 

The order editor first determines whether splitting an order into two or more pseudo- 
orders is likely to reduce acknowledgment delays. Two situations prompt order splitting: 
nonroutine customer demands and very large orders.?? Order editors cannot do the addi- 
tional processing customized products require. If an order contains both custom and stan- 
dard products, then the order editor may split it into two pseudo-orders. Аз a result of 
delays associated with manual processes, the pseudo-order with custom products will gen- 
erally have a longer acknowledgment delay than the pseudo-order with standard products. 
This is consistent with descriptive evidence in Table 1—that split orders have a higher 
incidence of engineering design changes (14 percent vs. 2 percent for orders that are not 
split), and use of custom materials (5 percent vs. 1 percent), and are more likely to be 
customized in some manner (only 6 percent have no custom material, pricing agreements, 
or design changes, vs. 28 percent of orders that are not split). 

А second reason for splitting an order is order size. Order editors are likely to break 
exceptionally large orders, defined by the number of truckloads of finished goods or the 
percent of capacity of any single manufacturing plant that the order represents, into smaller 
pseudo-orders. Splitting orders that consume a large share of any plant's capacity reduces 
the risk of unused manufacturing capacity or inventory build-ups in the event that the dealer 
withdraws the order or delays it on short notice. It also decreases the elapsed.time between 
order acknowledgment and subsequent production and shipment of the full order. А sched- 
uling system automatically schedules production in the earliest available period that meets 
customer delivery requirements. Large production lots are difficult to schedule because large 
blocks of empty capacity are available only in distant time periods that are likely to violate 
delivery deadlines. The exception to this is when the system holds blocks of capacity based 
on an advanced reservation for exceptionally large orders, for which negotiated cancellation 
penalties apply. 

If, after order editing, the pseudo-order does not require manual processing, then it 
joins the queue of completed jobs (Process Flow А in Figure 1, denoted hereafter as the 
"basic" process). At the end of the day, a batch-processing system attempts to validate 


?5 Idiosyncratic reasons for order splitting include temporary stock-outs of a raw material required for a portion 
of an order or major production delays (e.g., equipment failures) at a plant that produces a portion of an order. 
We have no data on the incidence of these sources of acknowledgment delay. 
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orders in the queue. Orders that do not negotiate the batch process return to a separate 
(from incoming orders) queue for additional editing. The system acknowledges validated 
orders to the dealer via the same medium (EDI or U.S. mail) by which the orders are 
received. The acknowledgment is OFM's commitment to deliver a product to a specified 
location on a particular date. Dealers are responsible for reviewing acknowledgments and 
identifying discrepancies.” The task of order checking is easier for EDI-equipped dealers 
because the batch process identifies any change to the original EDI order (termed an “EDI 
exception flag"). EDI exceptions typically indicate dealer errors in the original order. Both 
split and unsplit orders arrive via EDI with approximately the same frequency (85 and 86 
percent, respectively); however, the incidence of EDI exceptions for split orders is 66 
percent greater than for unsplit orders. 

Only 22 percent of orders follow the basic routing (Process А). Remaining orders are 
customized and require manual processing in at least one of four areas: scheduling, pricing, 
purchasing, or engineering. Order customization may reflect unique features of the business 
transaction or modifications to standard products. Manual production scheduling (Process 
B) and pricing (Process C) occur in SSD. Two other manual processes, verifying inventory 
of custom materials (Process D) and verifying readiness to produce specially engineered 
products (Processes E and F), cause orders to leave SSD for processing in engineering or 
purchasing. Customization creates process complexity that increases order acknowledgment 
delays. For example, Table 1 indicates that delays for unsplit orders that require no manual 
processing average 1.6 days vs. 1.9 to 8.0 days for custom orders. Order editors use order 
splitting to separate an order into parts, at least one of which is anticipated to have longer 
than average delays. The upper portion of Table 1, reports descriptive data on the aver- 
age acknowledgment delay of all parts of split orders; for each process (A—F) the average 
acknowledgment delay for split orders exceeds that of the unsplit orders, shown in the 
lower part of Table 1. The following paragraphs describe alternative process flows (B—F). 

Most production scheduling occurs ‘automatically. The order editor submits the order 
to the scheduling system and, if the computer can fit the order into a production window 
that meets customer delivery requirements taking as given all previously scheduled orders, 
then it schedules the order. If the computer fails to schedule an order it goes to a scheduler, 
who may then override system constraints, reschedule previously scheduled orders, or work 
with a sales representative and tbe dealer to negotiate later delivery (Process B). The pri- 
mary reason that an order fails automatic scheduling is size. Large orders (relative to pro- 
duction capacity) require manual intervention unless capacity reservations exist. Although 
we cannot identify orders in the database that require manual scheduling, we can obtain a 
conservative indication of scheduling delays by comparing the average acknowledgment 
delay of uncustomized orders in the top quartile of order value with all other uncustomized 
orders.” For unsplit orders, we observe an acknowledgment delay of 1.8 days—0.2 days 
more than for the basic process. 

Approximately 68 percent of orders receive special discounting arrangements that are 
unrelated to product customization. Price agreements may reflect promotions on particular 
products for all dealers or unique arrangements with an end-user or dealer. If any item in 


25 Although the firm replaces products that are ordered in error when the error is attributable to SSD, it is not 
liable for late shipments of these items. Dealer representatives who handle these claims indicate that the dealer 
has a significant stake in detecting and reporting these errors, because end-users are very sensitive to incorrect 
or incomplete shipments. 

27 This estimate of scheduling delay is conservative because very large orders are likely to have reservations that 
allow automatic scheduling, and our field research indicates that less than 25 percent of orders are scheduled 
manually. 
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ап order is covered by а special pricing agreement, then the order editor sends the entire 
order to pricing after order entry (Process C). Pricing specialists review the agreement and 
assign a price to items covered by the agreement. On average, manual pricing adds 0.9 
days to the acknowledgment delay. After specialists establish the price, the order joins the 
queue for batch processing or, if the order requires manual scheduling, then it goes to the 
scheduling department. 

Pricing and scheduling require manual intervention of SSD employees. The purchasing 
department processes orders (as shown in Process D) with custom materials (e.g., paint 
colors or upholstery fabrics) while the engineering department processes product design 
changes (Processes E and F). Because these orders leave SSD, acknowledgment delays 
significantly exceed those associated with pricing or scheduling. Before scheduling pro- 
duction of an order with custom materials, the purchasing department verifies acquisition 
and sufficient inventory of the material. Delays associated with custom materials add ap- 
proximately five days to the acknowledgment delay of the basic process. Although sub- 
mitted orders contain only design changes that OFM has accepted, an engineer reviews the 
order and provides cost data to the price specialists in SSD. After order editing, special 
orders go first to the engineering department and then to either the purchasing group (if 
the order requires special materials) or the pricing area of SSD. In the first case (Pro- 
cess E), acknowledgment delays increase 7.7 days over the base case; in the second case 
(Process F), acknowledgment delays increase 5.5 days. 
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ABSTRACT: Archival studies report that analysts' annual eamings forecasts 
are optimistic, particularly for firms reporting recent losses. This study ad- 
dresses whether forecast optimism is an unintentional consequence of ana- 
lysts' reactions to the structure of information about managers’ future plans. | 
| investigate whether analysts who are forecasting earnings use processes 
consistent with scenario thinking: envisioning a sequence of events іп which 
proposed actions lead to future outcomes. | study professional sell-side an- 
alysts in a 2 х 2 between-subjects experiment with the structure of informa- 
tion (scenario vs. list) and the sign of prior earnings (loss vs. profit) as inde- 
pendent variables. | find that analysts таке more optimistic two-year-ahead 
earnings forecasts when provided information about a manager's future plans 
framed as scenarios than when provided the same information framed as lists. 
| also find that scenario-induced optimism is greater for a firm with prior losses 
than for a firm with prior profits. The results are consistent with scenario think- 
ing causing analysts to issue optimistic forecasts. 
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L INTRODUCTION 

rchival research documents that analysts issue more optimistic annual earnings fore- 

casts for firms reporting recent losses than for firms reporting recent profits (Klein 

1990; Ali et al. 1992; Dowen 1996). Consequently, researchers speculate that an- 

alysts underreact to prior losses and that the underreaction does not generalize to prior 

profits (Klein 1990; Ali et al. 1992). Although the literature offers considerable evidence 

consistent with the hypothesis that analysts issue intentionally optimistic forecasts in re- 

sponse to their incentives (e.g., Francis and Philbrick 1993; Lin and McNichols 1998), it 

lacks causal evidence for asymmetric forecast optimism across prior-loss and prior-profit 

firms. I investigate whether analysts' cognitive reactions to the structure of information 

about a manager's future plans cause patterns of unintentional optimism in annual earnings 

forecasts that are consistent with the asymmetric pattern of optimism that archival research- 
ers observe. 

I propose that the detailed scenarios managers commonly use to communicate their 

future plans affect analysts' annual earnings forecasts. Specifically, I expect that providing 

analysts with scenarios reduces their cognitive effort and naturally facilitates analysts' abil- 


ities to envision how and why a тапарег 5 plans will improve future firm performance (i.e., · 


to use scenario thinking [Dawes 1988]). Scenario thinking inflates beliefs about the like- 
lihood that envisioned future outcomes could occur (Koehler 1991). Therefore, I hypothe- 
size that using scenarios to frame information about a manager's plans to increase future 
earnings facilitates scenario thinking, which in turn leads analysts to issue unintentionally 
optimistic forecasts. I further hypothesize that, regardless of how a manager frames plans 
to increase future earnings, analysts provided with this information make relatively more 
optimistic forecasts for a firm reporting losses than for a firm reporting profits, because 
managers' plans likely are more informative about future performance for loss firms com- 
pared to profit firms. Consequently, I hypothesize that scenario thinking is associated with 
greater optimism in analysts’ а forecasts for a firm reporting prior losses than for a 
firm reporting prior profits. 

In Experiment 1, I manipulate the structure of information about a manager's future 
plans (a scenario vs. a control [a list]) and the sign of prior earnings (loss vs. profit) in 
materials provided to professional sell-side analysts. I test participants’ one- and two-year- 
ahead forecasts of annual earnings for a pattern in which scenario thinking causes greater 
relative optimism in the prior-loss condition than in the prior-profit condition. I find that 
two-year-ahead forecasts fall in the predicted pattern, but one-year-ahead forecasts do not. 
This finding is consistent with prior archival research documenting that analysts issue more 
optimistic forecasts for two-year-ahead horizons than for one-year-ahead horizons (DeBondt 
and Thaler 1990). In Experiment 2, I provide evidence that the greater optimism in the 
Experiment 1 scenario conditions was driven by differences in information structure, and 
not by differences in information content between the scenario and list conditions. 

I use experiments to investigate the influence of scenario thinking on analysts' forecasts 
because archival data do not offer a control condition against which to compare the sce- 
narios that firm managers actually provide to analysts in practice. In the experiments, I 
create a control condition that uses an unstructured list to present information about a 
manager's future plans. Although such lists do not occur in practice, they provide a basis 
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against which to measure the incremental effect on analysts' forecasts of providing infor- 
mation in scenarios.' Additionally, the experiments hold constant investment banking in- 
centives, which enables me to examine unintentional sources of forecast optimism. А lim- 
itation of my approach is that I cannot measure absolute levels of analyst forecast bias, and 
thus the evidence is limited to relative levels of optimism across experimental conditions. 

Because investors do not completely unravel analysts' optimism (Huberts and Fuller 
1995; Ackert and Athanassakos 1997; Rajan and Servaes 1997; Dechow et al. 2000), evi- 
dence on the causes of optimism may suggest ways to debias forecasts, potentially im- 
proving analysts' forecast quality and investors' decisions. My evidence indicates that the 
structure of information managers provide about their future plans for the firm naturally 
facilitates scenario thinking and causes analysts to issue unintentionally optimistic earnings 
forecasts, suggesting that analysts who wish to debias their forecasts will have to analyze 
the scenarios managers provide and explicitly assess the plausibility and likelihood of al- 
ternative potential outcomes. 

The remainder of this paper is organized as follows. Section II analyzes relevant lit- 
erature and develops the hypotheses. Section III describes the design and method for Ex- 
periment 1. Section IV presents results of Experiment 1 and the design, method, and results 
of Experiment 2. Section V summarizes and concludes. 


П. LITERATURE ANALYSIS AND HYPOTHESIS DEVELOPMENT 
Optimism in Analysts’ Forecasts 

Optimism in annual earnings forecasts is statistically and economically significant (e.g., 
Richardson et al. 2002; Darrough and Russell 2002; Duru and Reeb 2002) and increases 
over the forecast horizon.? For example, analysts’ two-year-ahead forecasts are relatively 
more optimistic than their one-year-ahead forecasts (DeBondt and Thaler 1990). 

Prior research offers considerable evidence consistent with the hypothesis that analysts 
issue intentionally optimistic forecasts in response to their incentives: to maintain access to 
managers’ private information (Francis and Philbrick 1993; Krishnan and Sivaramakrishnan 
1998; Lim 2001), to motivate stock trades (Kim and Lustgarten 1998), to benefit stocks 
held by in-house mutual funds (Irvine et al. 1998), and to obtain or maintain investment 
banking business (Dugar and Nathan 1995; Hunton and McEwen 1997; Lin and McNichols 
1998; Dechow et al. 2000)? Although incentives to issue accurate forecasts likely temper 
intentional optimism, forecast optimism persists (for reviews see Schipper [1991] and 
Brown [1993]).* Moreover, market analysts (Darrough and Russell 2002) and students 
(Affleck-Graves et al. 1990) presumably lack incentives for optimism, but make biased 


! Libby et al. (2001) discusses the advantages of designing an experiment that creates onc level of an independent 
variable that cannot occur in practice. 

2 In contrast, there is recent evidence that optimism in quarterly earnings forecasts has declined during the past 
two decades (e.g., Brown 1997, 2001; Matsumcto 2002). 


* Other explanations for optimistically biased forecasts include justifying favorable stock recommendations (Eames 


et aL 2002), choosing to report only on stocks viewed favorably (McNichols and O'Brien 1997), and failing to 
account completely for earnings management (Abarbanell and Lehavy 2000). 

* Generally, analyst compensation depends on two factors: perceived reputation and ability to generate revenues 
and profits (Michaely and Womack 1999). One indicator of an analyst's reputation is selection to the Institutional 
Investor All-American Research Team (Stickel 1992) that is based on stock picking, earnings estimates, written 
reports, and overall service. Accuracy is important to an analyst's reputation because picking stocks and estimating 
earnings are directly related to accurate forecasts and recommendations (Michaely and Womack 1999). Addi- 
tionally, greater forecast accuracy decreases the likelihood of termination (Mikhail et al. 1999) and increases the 
likelihood of moving from a lower to a higher status brokerage firm (Hong and Kubik forthcoming). 
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earnings forecasts nevertheless. These studies raise the following question: Is forecast op- 
timism, at least partially, an unintentional consequence of the thought processes provoked 
by the information managers provide to analysts? 


Analysts’ Forecasting Processes and Scenario Thinking 

I argue that providing analysts with information about managers' future plans in sce- 
narios facilitates analysts' use of scenario thinking. However, because no single theory in 
psychology predicts analysts' forecast behavior uniquely, I rely on a family of psychological 
theories that invoke the influence of information structure and of imagination on judgment, 
among them the story-model (Pennington and Hastie 1986, 1988, 1993), availability 
(Tversky and Kahneman 1973), explanation (see Koehler [1991] for a review), and scenario 
thinking (Dawes 1988). Taken together, these theories offer predictions consistent with the 
claim that scenario thinking inflates analysts' beliefs about the plausibility of a manager's 
future plans and about the likelihood that anticipated future outcomes will occur as the 
manager describes. I use the term “scenario thinking" throughout this paper to refer to the 
common prediction of this larger family of theories. 

When developing forecasts, individuals typically generate a preliminary forecast from 
time-series information, consider other relevant information, and revise the forecast (Webby 
and O'Connor 1996). Consistent with this process, my fieldwork interviewing financial 
analysts reveals that analysts generate preliminary forecasts from historical time-series in- 
formation, and then adjust these forecasts based on judgments about managers' qualitative, 
forward-looking plans that are not otherwise captured in historical information. The key 
element of this process for my study is that in preparing their earnings forecasts, analysts 
use judgment to integrate historical time-series information with managers' descriptions of 
their future plans for the firm. 

Analysts’ communications with managers are an essential source of forecast-relevant 
information and, in particular, of forward-looking information about a firm (e.g., Epstein 
and Palepu 1999; Kahn and Rudd 1999). Managers use narratives to provide analysts with 
information about business strategies and future prospects (Francis et al. 1997), managers' 
future plans for the firm (Tasker 1998), and the anticipated effects of planned actions on 
future earnings (Previts et al. 1994). Individuals naturally communicate in narratives be- 
cause they provide a descriptive and organized structure to convey information (e.g., 
Baumeister and Newman 1994; McGregor and Holmes 1999). Narratives help managers 
communicate by describing in detailed, causal order the relations among current states, 
managers’ future plans, and anticipated future outcomes. For example, in conference calls, 
chief executive officers (CEOs) may discuss in narratives—and often from prepared 
texts—the planned introduction of new products, new product introduction timelines, fa- 
vorable relations with critical suppliers, and expected increases in future earnings.? Narra- 
tives that concretely describe the sequence of events in which proposed actions lead to 
future outcomes are termed scenarios (Tversky and Kahneman 1973; Jungermann 1985; 
Schnaars 1987; Schoemaker 1991, 1993). Individuals use scenario thinking when they 
contemplate information structured in scenarios (Dawes 1988). 


5 I monitored conference calls, read press releases, and read annual reports, and found that managers commonly 
use narratives to communicate this type of information. 


A | 


Sedor—Explanation for Unintentional Optimism in Earnings Forecasts 735 


I propose that using scenarios to provide analysts with information about managers' 
future plans reduces analysts’ cognitive effort and naturally facilitates scenario thinking. 
Using scenario thinking, analysts envision in concrete detail how a manager will implement 
plans and, ultimately, how and why the manager expects those plans to improve future firm 
performance. Scenario thinking inflates analysts' beliefs about the plausibility of a man- 
ager's plans and the likelihood that improvements in future performance will occur, because 
individuals use reasons for an outcome (e.g., Hoch 1984; Levi and Pryor 1987) and ease 
of imagination (Tversky and Kahneman 1973; Kahneman and Tversky 1982; Kahneman 
and Lovallo 1993) as cues when making probability assessments. Concrete details 
strengthen the effect (Hendrickx et al. 1989; Hendrickx et al. 1992). I expect that scenario 
thinking causes optimism in analysts' forecasts because managers have strong incentives to 
create favorable long-term outlooks for their firms (Kahn and Rudd 1999) and to present 
plans to increase future earnings. More formally, I propose the following alternative 
hypothesis: 


H1: Analysts provided with information about a manager's plans to increase future 
earnings make more optimistic earnings forecasts if the information provided is in 
a scenario than if the information provided is in an unstructured list. 


Forecast Optimism and Firm Performance 

The most optimistic annual earnings forecasts are associated with firms that have weak 
prior earnings performance (Abarbanell and Bernard 1992; Elgers and Lo 1994) or that 
report losses in the prior year (Klein 1990; Ali et al. 1992; Dowen 1996).* These findings 
suggest that analysts asymmetrically underreact to prior earnings information. However, 
prior earnings performance is not the only source of information that analysts use in fore- 
casting. I propose that analysts’ apparent asymmetric underreactions to prior earnings in- 
formation are at least partly attributable to their reactions to prior earnings and to infor- 
mation about managers' future plans. 

Analysts tend to emphasize the income statement and related earnings indicators. when 
forecasting earnings (McEwen and Hunton 1999). However, past earnings is not necessarily 
a good predictor of future earnings, particularly for loss firms. For example, losses are 
unlikely to represent the long-run equilibrium condition of the firm (Dowen 1996). Because 
losses are unlikely to persist, they are less informative than profits about a firm's future 
prospects (Hayn 1995; Jan and Ou 1995). Thus, other forecast-relevant information is likely 


5 More generally, prior research demonstrates thet the structure of decision-relevant information influences both 
memory and judgment. For instance, auditors recalled a greater number of internal controls when the controls 
were listed in a manner consistent with transaction flow than when the controls were listed by taxonomic cate- 
gories (Frederick 1991). Relevant evidence had a greater influence on audit partners’ going-concern decisions 
when structured in a meaningful, causal order than when structured in an artificial working paper order (Ricchiute 
1992). I expect the structure of decision-relevant information to influence the judgments of experienced analysts 
ав well. 

7 Managers may provide information to “guide” analysts’ quarterly earnings forecasts downward to improve the 
chances of meeting or beating the forecasts (Matsumoto 2002). In this study, I examine analysts’ cognitive 
reactions to information about a manager’s plans to increase future earnings—a phenomenon distinct from ana- 
lysts' reactions to quarterly earnings guidance. 

* This finding is consistent with Francis and Philbrick (1993), who argue that, following a sell recommendation 
for firms with poor performance, analysts i issue optimistic forecasts to mend relations with managers. However, 
Eames et al. (2002) demonstrate that optimistic forecasts are actually associated with buy recommendations and 
that pessimistic forecasts are associated with sel! recommendations. 

? Easterwood and Nutt (1999), however, show that analysts underreact to prior fica and overreact to prior profits, 
thus interpreting all prior earnings information aptimistically. 
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to become relatively more important to analysts when they are forecasting earnings for loss 
firms. 

Other information can help forecasters by providing insight into future discontinuities 
(e.g., changes in trends) in a time-series (O'Connor and Lawrence 1998). In the absence 
of information to the contrary, analysts likely do not anticipate discontinuities in the earn- 
ings time-series for profitable firms and, thus, the time-series of past earnings is relevant 
to the prediction of future earnings. In contrast, analysts likely anticipate discontinuities in 
the earnings time-series for loss firms because they expect the managers to implement new, 
earnings-producing strategies. Thus, I expect analysts to weight information about man- 
agers' future plans more heavily than they do time-series information when forecasting for 
loss firms, because historical time-series information is relatively less informative about the 
future. As a consequence, I predict that analysts provided with information about managers' 
plans to improve future earnings make more optimistic forecasts for a firm reporting prior 
losses than for a firm reporting prior profits, regardless of the information's structure. More 
formally, I propose the following alternative hypothesis: 


H2: Analysts provided with information about a manager's plans to increase future 
earnings make more optimistic earnings forecasts if a firm reports prior losses than 
if a firm reports prior profits. 


Interaction between Scenario Thinking and Firm Performance 

Because analysts increase their focus on information about managers' future plans and 
weight it more heavily than the historical time-series of earnings when forecasting for loss 
firms, I expect scenario thinking to have a greater effect on analysts' forecasts for a firm 
reporting prior losses than for a firm reporting prior profits. More formally, I propose the 
following alternative hypothesis: 


H3: The extent to which analysts make optimistic earnings forecasts when information 
about a manager's plans to increase future earnings is provided in a scenario vs. 
in an unstructured list is greater if a firm reports prior losses than if a firm reports 
prior profits. 


Figure 1 presents the specific pattern of analysts' forecasts predicted by H1—H3 collectively. 


III. EXPERIMENTAL DESIGN AND METHOD 
. I examine the effects of the structure of information and the sign of prior earnings on 
analysts’ forecast optimism, and whether the effect of scenario thinking is greater for a firm 
reporting prior losses than for a firm reporting prior profits. I use a full-factorial 2 X 2 
between-subjects design with the structure of information (scenario vs. list) and the sign of 
prior earnings (loss vs. profit) as independent variables. The primary dependent variable is 
` participants’ forecasted earnings changes. 


Participants 

Participants are 86 sell-side financial analysts I recruited from the 1999 Nelson's Di- 
rectory of Investment Research, the 2000 AIMR Membership Directory, a business school 
alumni database, and a brokerage firm. The participants average eight years of experience 
and cover 21 different industries; 37 are certified financial analysts (CFAs) and 55 hold 
graduate degrees. I assigned participants to experimental conditions randomly and sent them 


P 
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FIGURE 1 
Predicted Effects of Scenario Thinking on Participants' Forecasted EPS Changes 


—®— Prior Loss 
—H— Prior Profit 


Forecasted EPS Change 





List (Control) Scenario 
Information Structure Condition 


This figure depicts the predicted pattern of participants’ mean forecasted EPS changes. I used this pattern to derive 
the contrast coefficients for the planned contrasts presented in Table 2. The predicted pattern requires: (1) mean 
forecasted EPS changes for scenario conditions (points on the right-hand side of the figure) to exceed 
mean forecasted EPS changes for the list (control) conditions (points on the left-hand side of the figure), (2) 
mean forecasted EPS changes for the prior-loss conditions (circular points) to exceed mean forecasted EPS changes 
for the prior-profit conditions (square points), and (3) the influence of scenario thinking on analysts’ forecasts for 
a prior-loss firm (slope of dotted line) to be greater than the influence of scenario thinking on analysts’ forecasts 
for a prior-profit firm (slope of solid line). 


the instrument by mail or electronically, depending on their preference. No one experimental 
condition contained disproportionately more CFAs or more graduate-degree holders. 


Case Materials and Procedures 

The materials instructed each participant to imagine he or she was initiating coverage 
of a fictional company (a winery) that did not have (and did not contemplate) an investment 
banking relationship with the participant’s firm.!? I constructed the case materials from 
Forms 10-K filed by companies in the wine industry.'! Participants read three years of 
summarized financial information, a brief description of the company, and product infor- 
mation before making preliminary forecasts of annual earnings per share (EPS) for one and 


1? The case stipulated that the winery had no prior or contemplated investment banking relationship in order to 
ensure that investment banking incentives did not influence the optimism of participants' forecasts and, more 
importantly, to equalize participants’ assumptions about incentives across experimental conditions. In the post- 
experimental questionnaire, one participant reported that he or she assumed the winery had an investment 
banking relationship and that it was important for him or her to forecast earnings favorably. I excluded this 
participant’s responses from the data analysis. 

П I chose the wine industry for several reasons. First, the industry is not followed by a large number of analysts 
(only one participant follows the beverage industry), thereby minimizing the advantage of industry-specific 
expertise. Second, since most adults are familier with wine and wineries, I could construct a descriptive, non- 

. technical scenario likely to be accessible to all participants. Third, because the income statements of firms in 
the wine industry are relatively simple, I could construct materials that captured relatively limited financial data 

_ without loss of essential information. Finally, at (and before) the time the experiment was conducted, the press 
had not reported derogatory news about the wine industry (e.g., excessive supplies, recalls). 
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two years ahead. Next, the participants read excerpts from a conference call held after the 
company's annual earnings announcement, and then revised their preliminary forecasts. The 
conference-call excerpts included the CEO's discussion of the industry, the company, and . 
management's plans and expectations for the future. Finally, the participants completed a 
post-experimental questionnaire. 


Information Structure 

In the CEO's conference-call excerpts, I manipulated the structure of information that 
participants read as: (1) a narrative scenario (scenario condition), or (2) an unstructured list 
of information (list condition). The scenario condition mirrors practice and captures two 
important attributes of scenarios: concrete details and causal orderings that link current 
states, planned actions, and anticipated future outcomes. For example, in conference calls, 
analysts commonly hear complete, explicit sentences (concrete details) that provide clear, 
causal connections among the company's current financial performance (current states), the 
managers' plans (planned actions), and the managers' expectations for future firm perform- 
ance (future outcomes). In contrast, the list condition does not occur commonly in practice, 
but is used here as a control. The list-condition participants read the CEO's remarks in a 
bulleted list of statements that highlighted all forecast-relevant information, but lacked de- 
tailed sentences, causal order, and causal links.?? Because the causality and concreteness 
inherent in scenarios have psychological implications for forecasters (Kuhn and Sniezek 
1996), I manipulated these attributes jointly to maximize differences between experimental 
groups. The Appendix presents the scenario condition (Panel A) and the list condition 
(Panel B). 


Sign of Prior Earnings 

I provided current year and the prior two years of sales, gross profit, and earnings 
information to participants. I manipulated the sign of prior earnings at two levels: positive 
and negative for reported earnings and EPS. Consistent with results for the current year, 
earnings and EPS for the prior two years were positive in the prior-profit condition and 
negative in the prior-loss condition. To equalize the potential influence of heuristic strategies 
across experimental conditions, I used the same absolute value of current EPS and held 
constant the magnitudes of the differences between EPS values across time (ie., the 
trends).5 Furthermore, I used identical descriptions of the company and its products, and 
I equated yearly sales growth percentages and gross profit percentages across the prior- 
profit and prior-loss conditions. 


12 То create the bulleted list of statements, I prepared from the scenario-condition excerpt a causal network (see 
Trabasso and Sperry 1985) that mapped direct, causal relations. Sixteen doctoral students at a large business 
school read the materials and underlined information they believed important to an EPS forecast. І summarized 
all information underlined in a list. From this summary, I eliminated redundancies, removed concrete details 
and transitional phrases, and disturbed the causal order to create the list condition. To control for order effects, 
I used four different orderings in the list condition. For consistency, the materials mention an expected profit 
increase last in all orderings and in the scenario condition. Analysis of variance (ANOVA) models reveal that 
order had no effect on list-condition participants’ forecasts (Е, 4 = 0.24, р = 0.87 and Е, 4, = 0.70, p = 0.56, 
two-tailed, for years 1 and 2, respectively). 

13 [n this manipulation, causal order of information is confounded with content of information. In Section IV, I 
report a second experiment that provides evidence that results of the scenario manipulation are attributable to 
the causal order of information. 

М A reconciliation between the language used in the scenario and list conditions is available from the author. 

15 For instance, a common form of anchoring and adjusting is to use the most recent value in a time-series as an 
anchor, and to adjust by adding some proportion of the difference between the most recent value and the 
predecessor value (Goodwin and Wright 1994). I constructed the time-series of earnings to ensure that an 
anchoring-and-adjustment heuristic would affect EPS forecasts equally in all experimental conditions. 
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Dependent Measures 

Current (year 0) EPS was $0.64 in the prior-profit condition and —$0.64 in the prior- 
- loss condition. I calculate the primary dependent measures by subtracting the current EPS 
from the participants' revised EPS forecasts for both one and two years ahead. I exclude 
three participants’ forecasted earnings changes from the data analyses because they ex-. 
ceeded the overall mean by four standard deviations.! 

I use participants’ responses to relevant post-experimental questions both as manipu- 
lation checks and as measures of whether they reported using cognitive processes consistent 
with scenario thinking. All post-experimental questions use a nine-point scale. Several par- 
ticipants failed to answer one or more questions. I base each analysis on the maximum 
number of useable responses. 


IV. RESULTS AND DISCUSSION 
Figure 1 shows the specific pattern of cell means for analysts’ forecasted EPS changes, 
predicted by H1—H3 collectively. To maximize the power of my hypothesis tests, I use 
planned contrasts to test for the Figure 1 pattern because I have limited degrees of freedom 
and Т predict a specific, nonsymmetric pattern of cell means a priori (Buckless and 
Ravenscroft 1990; Rosnow and Rosenthal 1995). 


Manipulation Check 

I asked participants several questions to determine whether they used cognitive pro- 
cesses consistent with scenario thinking. To assess whether participants were thinking about 
the causal relations among current states, planned actions, and anticipated future outcomes, 
I asked them to report the extent to which they could “clearly determine why management 
would take certain actions and how those actions were intended to lead to future outcomes" 
(WHY); “easily fit related pieces of information together to form a story about manage- 
ment’s plans and expectations for the upcoming year” (FIT); and “write, from memory, a 
detailed paragraph explaining management’s plans for the upcoming year and their expec- 
tations for sales and profits" (WRITE). Participants responded on a scale ranging from 
1 = Not at all to 9 = To a large extent. | 

А principal component analysis reveals that one factor accounts for the majority of 
variance in these measures (eigenvalue — 2.04, variance explained — 68 percent). I refer 
to this factor as scenario thinking. А comparison of factor scores for scenario thinking 
between information-structure conditions reveals that scenario-condition participants re- 
ported using processes consistent with scenario thinking to a greater extent than did list- 
condition participants (tj, = 1.72, p = 0.05, one-tailed). This result is consistent with a 
successful manipulation. 


Test of Hypotheses 

Table 1 reports means, standard deviations, cell sizes, and forecasted EPS changes for 
one-year- (year 1) and two-year- (year 2) ahead revised forecasts. Figure 2, Panels A and 
B, plots cell means for year 1 and year 2 forecasted EPS changes, respectively. I use a 
single, planned contrast to test whether participants' forecasts fall in the pattern predicted 
by Н1–Н3 collectively, as shown in Figure 1. I derive contrast weights from Figure 1 by 
subtracting the overall expected mean for all cells from the expected mean for each cell 
(Rosenthal and Rosnow 1985; Buckless and Ravenscroft 1990). Using this procedure, the 


16 DFFITS and DFBETA procedures indicate that, in fact, these extreme observations are influential outliers. Thus, 
owing to small cell sizes, the results would be sensitive to these observations. 
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TABLE 1 
Experiment 1: How Information Structure and Sign of Prior Earnings Affect Participants’ 
EPS Forecasts* 
Mean [standard deviation] 
Forecasted Forecasted 
Sign of Revised Year 1 Revised Year 2 
Information Prior Forecast EPS Forecast EPS 
Structure Earnings n Year 1 Change* Year 2* Change“ 
Scenario . Profit 19 0.79 0.15 1.05 0.41 
[0.13] [0.23] 
List Profit 24 0.78 0.14 1.00 0.36 
(Control) [0.14] [0.26] 
Scenario Loss 17 (0.32) 0.32 0.08 0.72 
[0.34] (0.50] 
List Loss х 3A (0.37) 0.27 (0.12) 0.52 
(Control) [0.18] [0.32] 


* Forecast optimism is calculated by comparing forecasted EPS changes of scenario-condition participants to fore- 
casted EPS changes of list-condition participants. If forecasted EPS changes in scenario conditions are more 
positive than forecasted EPS changes in list conditions, then scenario-condition participants are relatively more 
optimistic. 

* Revised forecast year t = EPS forecast made after the information-structure manipulation for year t with t = 1 
or 2. 

с Forecasted year t EPS change = Revised forecast year t — EPS value provided to participants for year 0 (1.е., 
revised forecast year t — $0.64 in the prior-profit conditions and revised forecast year t — ($0.64) in the prior-loss 
conditions, respectively) with t = 1 or 2. 


contrast coefficients for the test of my hypotheses are —2 for the prior-profit/list condition, 
—1 for the prior-loss/list condition, +0 for the prior-profit/scenario condition, and +3 for 
the prior-loss/scenario condition. 

The contrast coding reflects the specific pattern of analysts’ forecasts indicated by H1— 
H3 collectively. First, the contrast coding shows that participants who are provided with 
information about a manager's plans to increase future earnings make more optimistic 
earnings forecasts if the information provided is in a scenario than if the information pro- 
vided is in an unstructured list (H1). Thus: 


• the contrast coefficient for the prior-loss/scenario condition (--3) is greater than the 
coefficient for the prior-loss/list condition (—1), and 

• the contrast coefficient for the prior-profit/scenario condition (+0) is greater than 
the coefficient for the prior-profit/list condition (—2). 


Second, the contrast coding shows that participants who are provided with information 
about a manager's plans to increase future earnings make more optimistic earnings forecasts 
if a firm reports prior losses than if a firm reports prior profits (H2). Thus: 


* the contrast coefficient for the prior-loss/list condition (—1) is greater than the co- 
efficient for tbe prior-profit/list condition (—2), and 

• the contrast coefficient for the prior-loss/scenario condition (+3) is greater than the 
coefficient for the prior-profit/scenario condition (+0). 
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FIGURE 2 
Observed Effects of Scenario Thinking on Participants’ Forecasted EPS Changes 


Panel A: Dependent Variable—Forecasted Year 1 EPS Change 
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Panel B: Dependent Variable—Forecasted Year 2 EPS Change 
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This figure depicts the observed patterns of participants’ mean forecasted EPS changes. I test these patterns using 
the planned contrasts presented in Table 2. Panel А presents participants' mean forecasted EPS changes for one 
year ahead and Panel B presents participants’ mean forecasted EPS changes for two years ahead. 


Finally, the contrast coding shows that the extent to which participants make optimistic 
earnings forecasts when information about a manager’s plans to increase future earnings is 
provided in a scenario vs. in an unstructured list is’ greater if a firm reports prior losses 
than if a firm reports prior profits (НЗ). Therefore, the -difference between the contrast | 
coefficients for the prior-loss conditions (i.e., +3 for scenario; —1 for list) is greater than 
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the difference between the contrast coefficients for the prior-profit conditions (i.e., 40 for 
Scenario; —2 for list). 

Table 2 presents Experiment 1 results and provides F-statistics with two-tailed p-values. 
However, because I test for a specific, directional pattern, I refer to the one-tailed p-values 


17 Alternative sets of contrast coefficients for the predicted pattern (reflecting more extreme differences across 
experimental conditions) are —3, —1, +0, +4; —4, —2, +1, +5; —5, —3, +2, +6; and —5, –3, +1, +7 and 
yield identical inferences (all p < 0. 05, one-tailed, for year 2 forecasted EPS changes). 


TABLE 2 
Experiment 1: Contrast Coding Summary Tables for Planned Contrasts Used to Test 
Participants’ Forecasted EPS Changes for the Pattern Predicted in Figure 1 


Panel A: Dependent Variable—Forecasted Year 1 EPS Change* 


Source of Variation 55 df MS F-statistic p-value” 

Preliminary forecasted EPS сћапре“ 1.220 1 1.220 45.31 0.00 
(covariate) 

Model contrast? 0.049 1 0.049 1.82 0.18 
(tests for Figure 1 pattern) 

Residual* 0.106 2 0.053 1.96 0.15 

Error 2.046 76 0.027 


Panel B: Dependent Variable—Forecasted Year 2 EPS Change* 


Source of Variation SS df MS F-statistic p-value’ 

Preliminary forecasted EPS change* 5.429 1 5.429 136.53 0.00 
(covariate) 

Model contrast? 0.166 1 0.166 4.15 0.04: 
(tests for Figure 1 pattern) 

Residual* 0.048 2 0.024 0.60 0.55 

Error 3.022 76 0.040 


"Forecasted year t EPS change = Revised forecast year t — EPS value provided to participants for year 0 (i.e., 
revised forecast year t — $0.64 in the prior-profit conditions and revised forecast year t — ($0.64) in the prior-loss 
conditions, respectively) with t — 1 or 2. 

* АП reported p-values are two-tailed. 

* Participants made preliminary EPS forecasts prior to the information-structure manipulation. Preliminary fore- 
casted EPS change = Preliminary forecast year t — EPS value provided to participants for year 0 (i.e., preliminary 
forecast year t — $0.64 in the prior-profit conditions and preliminary forecast year t — ($0.64) in the prior-loss 
conditions, respectively) with t = 1 or 2. 

d Contrast coefficients are —2 for the prior-profit/list condition, —1 for the prior-loss/list condition, +0 for the 
prior-profit/scenario condition, and +3 for the prior-loss/scenario condition. 

* The residual sum of squares represents the between-group variance unexplained by the model contrast used to 
test the hypotheses. Ап insignificant p-value indicates that the model contrast explains all of the between-group 
variance in the data. 

f The test of the model contrast is a directional test. Thus, the reported p-value is significant at the 0.02 level, one- 
tailed. 
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associated with each F-statistic in the text discussion. Table 2, Panel A, summarizes the 
planned contrast Гизе to test whether year 1 forecasted EPS changes fall in the hypothesized 
pattern. Although I did not expect premanipulation differences in forecasts between the 
scenario and list conditions, I use differences between participants' preliminary forecasts 


and the year 0 EPS values (1.е., preliminary EPS changes) as covariates to increase the 


likelihood of detecting treatment effects.!? The year 1 forecasts do not support the hypoth- 
esized pattern depicted in Figure 1 (Е, 7, = 1.82, p = 0.09, one-tailed). 

Table 2, Panel B, summarizes the planned contrast for year 2 forecasted EPS changes. 
The hypothesized pattern is supported for year 2 forecasts (Е, в = 4.15, р = 0.02, one- 
tailed). Consistent with expectations, participants in the prior-loss conditions forecast 
greater positive changes in earnings than participants in the prior-profit conditions and, 
compared to list-condition participants, scenario-condition participants forecast greater pos- 
itive earnings changes in the prior-loss condition than in the prior-profit condition.” 


Mediation Analysis 

I perform a mediation analysis to examine whether scenario thinking is driving partic- 
ipants' year 2 forecasted EPS changes. Year 2 forecasted EPS changes are positively related 
to year 1 forecasted EPS changes (r — 0.80, p « 0.01) and, thus, I control for the latter to 
increase the power of my test. Scenario thinking mediates the relation between information 
structure and participants’ year 2 forecasted EPS changes F,» = 3.58, p = 0.03, one- 
tailed) if three conditions are established: (1) information structure is associated with 
scenario-thinking measures, (2) variations in forecasted EPS changes are associated 
with variations in scenario-thinking measures, and (3) after controlling for variations in 
scenario-thinking measures, the relation between information structure and forecasted EPS 
changes is no longer significant (see Baron and Kenny 1986). 

Results for the manipulation check provide evidence that information structure is sig- 
nificantly associated with scenario-thinking measures, satisfying condition (1). I estimate 
an analysis of covariance (ANCOVA) model for participants’ year 2 forecasted EPS changes 
to test for conditions (2) and (3). The ANCOVA (not shown) reveals that scenario-thinking 
measures are significantly associated with year 2 forecasted EPS changes (Е, + = 3.16, 
p = 0.04, one-tailed), satisfying condition (2). In addition, after controlling for scenario- 
thinking measures, the association between information structure and forecasted EPS 


18 Inferences remain unchanged when I exclude preliminary forecasts from the model (t, = 1.52, р = 0.07 and 
to = 2.39, р = 0.01, one-tailed, for year 1 and year 2 forecasted EPS changes, respectively). Levene's test for 
homogeneity of variance of the unadjusted means reveals unequal variances for year 1 (Levene statistic 7.48, 
p = 0.00), but not for year 2 (Levene statistic 2.13, p =-0.10). I report t-statistics adjusted for unequal variances 
in this footnote. 

19 І demonstrate the robustness of my result using two nonparametric tests. The Kruskal-Wallis test (i.e., ANOVA 
by ranks) replaces original scores on the dependent variable with their ranks and reveals differences among the 
four experimental groups for both years (x? = 7.20, р = 0.07 and x? = 9.70, р = 0.02, two-tailed, for years 1 
and 2, respectively) (Maxwell and Delaney 1990). Consistent with parametric results, planned contrasts of mean 
ranks using the contrast coefficients from my hypothesis tests do not support the hypothesized pattern in year 
1, but do support the hypothesized pattern in year 2 (x? = 0.58, р > 0.10 and x? = 6.35, р < 0.10, two-tailed, 
for years 1 and 2, respectively) (Maxwell and Delaney 1990). Additionally, I apply the Jonckheere test for 
ordered alternatives to test for an а priori ordering of groups using counts for the number of instances that a 
pattern similar to the hypothesized pattern in Figure 1 holds in the data: forecasted EPS changes made by prior- 
profit/list-condition participants < forecasted EPS changes made by prior-loss/list-condition participants 
< forecasted EPS changes made by prior-profit/scenario-condition participants < forecasted EPS changes made 
by prior-loss/scenario-condition participants. Consistent with parametric results, the year 1 forecasts do not 
support this pattern, but the year 2 forecasts do (J = 1.04, p > 0.05 and J = 2.46, p < 0.05, one-tailed, for 
years 1 and 2, respectively) (Siegel and Castellan 1988). 
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changes is less significant (Е, + = 2.38, р = 0.06, one-tailed), partially satisfying condition 
(3). This analysis is generally consistent with scenario thinking mediating the effect of 
information structure on participants’ year 2 forecasted EPS changes. 


Tests for Alternative Explanations 

I offer tests to rule out potential alternative explanations for the results. First, I find 
that experience is not correlated with EPS-forecast or with scenario-thinking measures (all 
р > 0.20), indicating that experience differences are unlikely to drive the results." Second, 
analysis of variance (ANOVA) models reveal no significant relationship between the in- 
dependent variables and perceptions of task realism, beliefs about macroeconomic con- 
ditions, beliefs about agricultural risks, or the importance of making accurate forecasts 
(p-values > 0.15 for all omnibus F-tests). 

Third, an ANOVA reveals no significant effects of the independent variables on per- 
ceptions of managerial capability (omnibus F;,, = 0.74, p = 0.53). This analysis indicates 
that providing scenario-condition participants with detailed conference-call excerpts did not 
lead them to believe that the managers were more capable, and thus to make relatively 
more optimistic forecasts than list-condition participants. Fourth, an ANOVA reveals по 
significant effects of the independent variables on the importance of providing favorable 
forecasts (omnibus F,,, = 0.98, p = 0.41). Although participants who reported using sce- 
nario thinking forecasted greater increases in future earnings, these participants reported 
that providing favorable earnings forecasts was not important to them (mean [standard 
deviation] was 2.81[1.93] on a scale ranging from 1 = Not at all important to 9 = Extremely 
important). This analysis suggests that scenario thinking causes unintentional optimism. 


Experiment 2: Disentangling the Effects of Information Content and Information 
Structure 

In Experiment 1, the information I provide to scenario-condition participants differs in 
content and structure from the information I provide to list-condition participants (a scenario 
vs. a list). Scenario-condition participants could have made relatively more optimistic EPS 
forecasts than list-condition participants because they had more information (i.e., content), 
not because they had information in a scenario (i.e., structure). For example, the scenario 
condition provides the names of gourmet restaurants that will carry the winery's products, 
but the list condition does not. I perform Experiment 2 to address this potential confound 
by disentangling the effects of manipulating content from the effects of manipulating 
structure. 


Participants are 49 executive M.B.A. (EMBA) students at a private university. The 
participants averaged 12 years of experience in 21 different industries and nine had fore- 
casted earnings in practice. EMBAs would not be good proxies for analysts in the Exper- 
iment 1 tests for the effects of information structure and the sign of prior earnings on 
scenario thinking and forecasts because responses to the sign of prior earnings likely depend 
upon analysts’ knowledge and experience. However, EMBAs are reasonable proxies for 


22 Evidence about the effects of experience on forecasting ability is mixed. For example, Mikhail et al. (1997) and 
Clement (1999) find a significant positive association between analysts’ experience and forecasting ability. How- 
ever, Jacob et al. (1999) find that, although analysts differ in average forecasting performance, the differences 
appear to be related to analysts’ aptitude and brokerage firms’ characteristics, not to experience. 
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analysts in this experiment, since I investigate a phenomenon independent of characteristics 
of the analyst population—the effect of information structure on scenario thinking (see 
Libby et al. 2001). I briefed the participants in person, assigned them to experimental 
conditions randomly, and transmitted all experimental materials to them electronically. 


Case Materials and Procedures 

The case materials and procedures were identical to those for the prior-loss condition 
in Experiment 1. I manipulated the independent variables in a 1 X 3 between- 
subjects experiment with the sign of prior earnings (loss)? and the structure of informa- 
tion (scenario, list, and list revised-to-preserve-content) as independent variables. The 
information-structure сашршанова for the scenario ара list conditions were identical to 
those for Experiment 1. 

In Experiment 1, I maximize вом between experimental groups by manipulating 
two important attributes of scenarios: the presence of concrete details and the use of causal 
orderings to link current states, planned actions, and anticipated future outcomes. To sep- 
arate the effects of manipulating these two attributes jointly, I prepared for Experiment 2 
the list revised-to-preserve-content condition that presents, in list structure, all of the in- 
formation provided in the scenario condition. Thus, only the use of causal links and order- 
ings differs between this condition and the scenario condition, and only the presence of 
concrete details differs between this condition and the list condition.” 


Dependent Measures and Expected Results 

Consistent with Experiment 1, the EPS value for the current year (і.е., year 0) was 
—$0.64 and the main dependent measures are participants' forecasted earnings changes from 
the year 0 value for both one and two years ahead.” If the differences between forecasted 
earnings changes of list-condition and scenario-condition participants in Experiment 1 were 
due solely to information content, then I would expect to find differences between the list 
condition and the list revised-to-preserve-content condition, but no differences between the 
list revised-to-preserve-content condition and the scenario condition in Experiment 2. Al- 
ternatively, if the Experiment 1 results were due solely to information structure, then I 
would expect to find no differences between the list condition and the list revised-to- 
preserve-content condition, but I would expect to find differences between the list revised- 
to-preserve-content condition and the scenario condition in Experiment 2. 


Results 

Table 3, Panel A, reports means, standard deviations, cell sizes, and forecasted EPS 
changes for year 1 and year 2 revised forecasts. Table 3, Panel B, reports tests for infor- 
mation content and information structure differences across experimental conditions. 
Planned contrasts between the list and the list revised-to-preserve-content conditions reveal 
no significant difference (t; = 0.31, р = 0.38 and t4, = 0.64, p = 0.26, p-values one-tailed, 


?! Enrollment in the EMBA program was inadequate to provide sufficient numbers of participants to test both sign- 
of-prior-earnings conditions. As a result, Experiment 2 focuses on the condition most important to the conclu- 
sions of the study: the prior-loss condition. 

22 The materials provided to participants in the list revised-to-preserve-content condition and a reconciliation of 
the condition’s language to both the scenario and the list conditions (Experiment 1) are available from the author. 

2 1 excluded data for seven of the 49 participants from the analysis because their forecasted earnings changes 
exceeded the overall mean by four standard deviations. DFFITS and DFBETA procedures indicate that these 
observations are extreme outliers. 
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TABLE 3 
Experiment 2: Descriptive Statistics and Tests for Information Content and Information 
Structure Differences 
Panel А: Descriptive Statistics 
Mean [standard deviation] 
Revised Forecasted Revised Forecasted 
Information Forecast Year 1 EPS Forecast Year 2 EPS 
Structure n Year 18 Change? Year 2¢ Change? 
List 14 (0.52) 0.12 (0.25) 0.39 
[0.17] [0.37] 
List Revised-to-Preserve- 16 (0.49) 0.15 (0.35) 0.29 
Content [0.30] [0.42] 
Scenario 12 (0.28) 0.36 (0.01) 0.55 
[0.27] [0.42] 


Panel B: Tests for Information Content and Information Structure Differences 


Planned Contrasts of: 
List vs. List Revised-to-Preserve- 


Content—Information Content Test df t-statistic p-value? 

Forecasted Year 1 EPS change 1 0.31 0.38 
Bi < Pauw 

Forecasted Year 2 EPS change 1 0.64 0.26 
Ш < Hae 

Planned Contrasts of: 

List Revised-to-Preserve-Content vs. 

Scenario—Information Structure Test af t-statistic p-value* 

Forecasted Year 1 EPS change 1 2.16 0.02 
Brey < th 

Forecasted Year 2 EPS change 1 1.70 0.05 
My лем < Ва 


"Revised forecast year t = EPS forecast made after the information-structure manipulation for year t with t = 1 
or 2. 

> Forecasted year t EPS change = Revised forecast year t — EPS value provided to participants for year 0 (i.e., 
revised forecast year t — ($0.64)) with t 1 or 2. 

€ y, represents the cell mean for the information structure (1 = list, ]-геу = list revised-to-preserve-content, 8 = 
scenario) condition. 

& АП reported p-values are one-tailed. 


for years 1 and 2, respectively), suggesting that information-content differences likely did 
not drive the Experiment 1 results. Moreover, planned contrasts reveal that the mean fore- 
casted earnings change for the scenario-condition participants is significantly more positive 
than for the list revised-to-preserve-content-condition participants (t = 2.16, p = 0.02 and 
tz) = 1.70, p = 0.05, p-values one-tailed, for years 1 and 2, respectively). These findings 
suggest that analysts likely viewed the forecast-relevant information content as equivalent 


~ 


v 
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in the list and scenario conditions, and thus, differences in information structure, not con- 
tent, likely drove Experiment 1 results. 


V. CONCLUSION 

Archival research reports that analysts’ forecasts of annual earnings are optimistic, 
particularly for firms reporting losses. I use an experiment to test whether scenario thinking 
leads analysts to issue unintentionally optimistic forecasts. The results of my experiment 
suggest that using scenarios to provide analysts with information about a manager's plans 
to increase future earnings causes optimism in analysts' forecasts for two years ahead, but 
not for one year ahead. Specifically, when information about a manager's plans is framed 
in scenarios, analysts exhibit behavior consistent with scenario thinking and make more 
optimistic forecasts than when the same information is framed in lists. Regardless of how 
information about a manager's future plans is framed, analysts make more optimistic fore- 
casts for a prior-loss than for a prior-profit firm. Finally, scenario-induced optimism is 


greater for a firm that reports prior losses than for a firm that reports prior profits. 


The results for two-year-ahead forecasts offer evidence that scenario thinking creates 
patterns of optimism in analysts’ annual earnings forecasts analogous to patterns observed 
in archival studies (1.е., greater optimism for firms reporting prior losses). Failure to observe 
the predicted pattern in one-year-ahead forecasts is not surprising, since participants rea- 
sonably could have expected that the manager's plans to increase future earnings might 
take more than one year to materialize. 

This study is relevant to financial analysts because the results demonstrate that the form 
in which managers communicate information can lead analysts to issue unintentionally 
optimistic forecasts, particularly for loss firms. Prior archival research shows that the in- 
cidence of firms reporting losses is high. For example, Hwang et al. (1996) report that 
approximately one-fourth of all companies reported losses (negative earnings) in at least 
one year over the prior two decades, and Butler and Saraoglu (1999) report that analysts 
overestimate actual earnings for loss firms approximately 72 percent of the time. In short, 
there is room for significant improvement in analysts' forecasts for firms reporting losses, 
and this study identifies one potential source of decision error. Moreover, the Experiment 
2 results with EMBA participants suggest that the effects of scenario thinking on judgment 
may be a broadly relevant phenomenon. Investors, like analysts, are confronted with sce- 
narios describing managers' future plans in annual reports and in the business press. 

Several limitations affect the interpretability of my results. Analysts work in a complex 
environment and face incentives not easily replicated in the laboratory. For example, al- 
though the participants reported that they used thought processes similar to those they use 
in practice, the experimental materials were by necessity more simplistic than the partici- 
pants would experience in practice, allowing me to limit time demands to approximately 
20 minutes. While the use of a hypothetical firm in the instrument provides necessary 
control over the financial and background information provided to participants, lack of an 
earnings realization precludes me from calculating an absolute measure of forecast opti- 


"mism. Given that this study focuses on the incremental effect of scenario thinking on 


analysts' forecast optimism, inferences are not constrained by the use of a relative measure. 
However, I sacrificed some experimental control by both emailing and mailing materials to 
participants, and this may have added noise that decreased the power of my hypothesis 
tests. 

Future research could examine how to mitigate the effects of scenario thinking on 
analysts' forecasts. Because the optimism inherent in scenario thinking is an association- 
based error (Arkes 1991), constraining the optimism would require behavior that activates 
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different associations. For example, there is considerable evidence that counterexplanation 
(1.е., offering an opposing or alternative explanation) reduces the incremental confidence 
caused by an initial explanation task (see Koehler 1991 for a review).% Similarly, envi- 
sioning an opposing or alternative scenario could mitigate the effects of scenario thinking 
by increasing the plausibility and availability of alternative outcomes.” 

In this study, I provide analysts with positive scenarios, and thus the results may not 
generalize to negative scenarios. Some managers routinely provide analysts with pessimistic 
scenarios.” One question this study raises is whether analysts confronted with negative 
scenarios make more pessimistic forecasts for firms reporting prior losses than for firms 
reporting prior profits. I leave this question for future research. 


APPENDIX 
Experiment 1 
Scenario Condition and List Condition 
Experiment 1 investigates whether the structure of information about a manager's plans 
to increase future earnings influences analysts' forecast optimism and, in particular, whether 
the influence is greater for a firm reporting prior losses than for a firm reporting prior 
profits. The experiment is a 2 X 2 between-subjects design: 2 (prior-earnings conditions: 
profit, loss) X 2 (information-structure conditions: scenario, list). This appendix reports the 
scenario (Panel A) and list (Panel B) conditions. 


Panel A: Scenario Condition 

Villa Fiore Winery, Inc. hosted a conference call on July 19, 2000 following its earnings 
announcement for the fiscal year ended June 30, 2000. The following is an excerpt from 
the remarks made by Villa Fiore's Chief Executive Officer (CEO) during the conference 
call to provide conference call participants with information about the industry, the winery, 
and management's plans and expectations for the upcoming fiscal year (year ending June 
30, 2001). 


Chief Executive Officer: “We are pleased with our financial results for the fiscal year 
ended June 30, 2000, and we have plans to further improve financial performance in 
the upcoming year." The strong economy and the publicity given to the health benefits 
of moderate wine consumption continue to fuel consumer demand for wine. In fact, 
industry-wide sales of red wines have more than doubled in the past few years. Because 
Villa Fiore specializes in red wines, we believe this growing consumer demand provides 
us with an opportunity to substantially increase future sales. Therefore, in fiscal year 
2001, we plan to focus on increasing the visibility and exposure of our wines. This 
upcoming year, for the first time, you will see our high-end premium wines featured 
in elaborate, full-page advertisements in important industry publications like Wine Spec- 
tator. Additionally, we are working to expand our distribution channels to increase our 
presence in restaurants and retail outlets nationally. As a result of these efforts, our 


24 Koonce (1992) and Kennedy (1995) examine counterexplanation in an auditing context. 

?5 Heiman (1990) examines the effect of considering alternative explanations on auditors' likelihood assessments. 

26 For example, ''[Microsoft's] executives treat analysts to a constant patter of cautionary and even downbeat words 
about the future. After a typically grim presentation by CEO Bill Gates and sales chief Steve Ballmer at an 
analysts’ meeting two years ago, Goldman Sachs analyst Rick Sherlund ran into the pair outside and said, 
"Congratulations. You guys scared the hell out of people.’ Their response? ‘They gave each other a high five,’ 
Sherlund recalls" (Fox 1997). 

27 For the prior-loss conditions this sentence read, “We are disappointed in our financial results for the fiscal year 
ended June 30, 2000, but we have plans to improve financial performance in the upcoming year" All other . 
sentences were identical. 
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high-end premium wines will be debuting in several gourmet restaurants including Napa 
Valley's French Laundry, San Francisco's Rubicon, and New York's Áquavit. 

In addition to enhancing the visibility of our high-end premium wines, we plan to 
broaden our market appeal by releasing a new product in fiscal year 2001...our Villa 
Fiore Red Table Wine. Last year, we began purchasing bulk wine from independent 
growers in Napa Valley that we blended with some of our own wine to create a unique 
red table wine. Because purchasing bulk wine was less expensive than growing and 
harvesting it ourselves, we will be able to release our Villa Fiore Red Table Wine with 
a suggested retail price of approximately $10 per bottle. We Боре to increase the 
strength of the Villa Fiore brand name by attracting new consumers with preferences 
for high-quality, lower-priced wines. To ensure the success of our new product, we are 
negotiating with several potential strategic partners that specialize in the national mar- 
keting of popular-priced premium wines. 

In summary, we expect that the targeted marketing of our existing high-end pre- 
mium wines, complemented by the introduction of our popular-priced premium red 
table wine, will allow us to capture a wider range of the growing consumer wine market, 
increase our sales substantially, and as a result, increase our. profits.” 


Panel B: List Condition?* 

Villa Fiore Winery, Inc. hosted a conference call on July 19, 2000 following its earnings 
announcement for the fiscal year ended June 30, 2000. The following statements highlight 
certain remarks made by Villa Fiore's Chief Executive Officer (CEO) during the conference 
call to provide conference call participants with information about the industry, the winery, 
and management's plans and expectations for the upcoming fiscal year (year ending June 
30, 2001). 


Will begin to advertise high-end premium wines in important industry publications 
Industry-wide sales of red wines have more than doubled in past few years 
High-end premium wines will debut in several gourmet restaurants 

Will release new product—red table wine 

Hope to increase brand-name strength 

Expect substantial increase in sales 

Suggested retail price approximately $10 per bottle for red table wine 

Working to expand distribution channels nationally 

Strong economy 

Negotiating with potential strategic partners that market popular-priced premium 
wines 

* Red table wine is a premium blend made with some purchased bulk wine 

* Expect increase in profits 


28 То control for order effects, four different orderings were used in the list conditions and the last bulleted item 
was identical in all orderings. 
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I. INTRODUCTION 

his paper investigates whether insider trading is informative about earnings quality 

(defined as the likelihood that a firm can sustain current earnings in the future) and 

the valuation implications of accruals. Recent evidence suggests that even sophisti- 
cated market participants such as analysts and auditors do not fully understand the persist- 
ence and valuation implications of accounting accruals.! Two possible explanations for these 
findings include (1) the relation between the firm's accrual-generating process and future 
earnings is sufficiently complex that investors fail to identify the transitory nature of the 
accruals (Thomas and Zhang 2002), or (2) managers opportunistically manage earnings and 
investors fail to recognize until later periods that accruals are less persistent than operating 
cash flows (Bradshaw et al. 2001; DeFond and Park 2001; Xie 2001; Thomas and Zhang 
2002; Hribar 2000; Tarpley 2000). Whether they manage earnings or not, a firm's top 
executives likely possess private information regarding the underlying economic factors 
associated with the nature and persistence of accounting accruals, and we propose that their 
trading is informative ex ante about their firm's earnings quality. Therefore, we examine 
(1) whether firm-periods in which the direction of the accruals contradicts the direction of 
the insider trading have lower earnings quality, (2) whether firm-periods in which the di- 
rection of the accruals confirms the direction of the insider trading have higher earnings 
quality, and (3) whether the market differentially misprices high vs. low quality accruals. 

Our evidence is based on a sample of 21,678 firm-years from 3,906 firms with Decem- 
ber fiscal year-ends over the period 1985—1996. Our analysis proceeds as follows. First, 
we evaluate whether a signal based on insider trading predicts one-year-ahead earnings 
persistence and can thereby help identify firms with high and low earnings quality. Second, 
following Sloan (1996), we use market pricing tests (Mishkin 1983) and hedge portfolio 
tests to examine whether the extent of accrual mispricing differs between firms with high 
vs. low earnings quality. Third, we examine the extent to which low earnings quality results 
from earnings management. 

Our earnings persistence tests reveal that income-increasing accruals are significantly 
more persistent for firms with abnormal insider buying and significantly less persistent for 
firms with abnormal insider selling, relative to firms for which there is no abnormal insider 
trading.” In contrast, we find that insider trading provides little indication of the persistence 
of income-decreasing accruals. Our results suggest that insider trading information is useful 
in ex ante identifying whether firms' income-increasing accruals are high or low quality. 

Our pricing tests reveal that (1) accrual mispricing is primarily due to the mispricing 
of income-increasing accruals, (2) income-increasing accruals appear to be overpriced when 
managers engage in abnormal selling and rationally priced when managers engage in ab- 
normal buying, (3) market participants also overprice income-increasing accruals when a 


' In his seminal study, Sloan (1996) shows that the cash flow component of earnings is more persistent than the 
accrual component of earnings, and that investors do not understand the differential persistence and overweight 
the accrual component relative to the cash flow component. Several studies following Sloan (1996) oe 
evidence consistent with accrual mispricing. For example, Bradshaw et al. (2001), DeFond and Park (2001), Xie 
(2001), and Hribar (2000) document that investors do not fully understand the valuation implications of accruals, 
unexpected accruals, and accrual components; Collins and Hribar (2000) show that accrual mispricing appears 
to be distinct from post-earnings announcement drift; Ali et al. (2000) document that the accrual phenomenon 
is not related to firm size, analyst coverage, institutional ownership, volume, or transaction costs. Barth and 
Hutton (2001) find that analysts revise their earnings forecasts more frequently for firms with low earnings 
persistence, but that market participants nonetheless misprice accruals. 

2 When we find similar results for total accruals, current accruals, and their unexpected counterparts estimated 
using various models of accrual expectations, we use the term accruals to designate all of these constructs. 
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firm’s top executives do not trade, but the overpricing is less severe than when managers 
engage in abnormal selling, and (4) market participants appear to price all income- 
increasing accruals as though they are of high quality. Our findings suggest that investors 
fail to interpret insider selling information correctly, perhaps because it is difficult to dis- 
tinguish information-motivated from liquidity-motivated selling, or because investors 
discount insider selling signals that are contrary to their beliefs about a firm's earnings.’ 

Our hedge-portfolio tests reveal that hedge strategies based on a short position in firms 
with the highest accruals accompanied by abnormal insider selling, and three alternative 
long positions, earn significant one-year-ahead returns ranging from 16 to 25 percent. We 
find that hedge returns on strategies that combine accruals and insider selling are system- 
atically higher than those based on accruals alone. Further analysis suggests these hedge 
returns are not simply manifestations of market-to-book, earnings yield, size, price mo- 
mentum, beta, or earnings surprise effects. Taken together, these results confirm that insider 
trading is useful in ex ante assessing the persistence of income-increasing accruals, and 
suggest that insiders trade on their knowledge of factors associated with the persistence of 
accruals. 

Our evidence of accrual mispricing suggests that investors fail to understand the lower 
persistence of certain income-increasing accruals. This lower persistence. can be attributed 
to either (1) changes in the firm's economic environment that render accruals less infor- 
mative about one-year-ahead earnings, or (2) managers engaging in opportunistic earnings 
management. It is difficult to distinguish between these two possibilities because accruals 
are a priori not estimates of earnings management, and unexpected accruals measure man- 
agerial discretion with error (e.g., see McNichols 2000; Beneish 2001). We conduct further 
tests that focus on firms with income-increasing accruals accompanied by abnormal insider 
selling because our results suggest these firms’ accruals are the most overpriced by the 
market. Specifically, we show that firms with income-increasing accruals accompanied by 
abnormal insider selling have (1) performance-matched abnormal accruals (Kothari et al. 
2001) suggestive of upward earnings management, (2) a higher propensity to make income- 
increasing accounting choices, and (3) a higher propensity to report profits and year-to- 
year increases in earnings. The evidence suggests that the lower persistence of income- 
increasing accruals accompanied by abnormal insider selling is at least partly attributable 
to opportunistic earnings management. 

The study provides some of the first insight into the specific information that insiders 
appear to trade on. The results suggest that some portion of insider trading is associated 
with insiders' advance knowledge of the economic factors underlying the lack of persistence 
of income-increasing accruals. Investors can use abnormal insider selling as a signal of 
lower quality of certain income-increasing accruals, if they can disentangle information- 
motivated selling from insider selling for liquidity or portfolio-rebalancing purposes. 

Our results suggest that investors would benefit from increased proxy statement or Form 
10-K disclosures about trading by firms' top executives during the fiscal year. Of course, 
our analysis provides insights only into potential benefits to investors of increased disclo- 
sure—we provide no evidence on the costs of expanding insider trading disclosure. If 
policymakers determine that the benefits to investors outweigh the costs to executives and 
firms, then they may consider expanded disclosures of top executives' trading, similar to 
existing compensation disclosures. For example, such disclosures could include (1) the 


3 For evidence of confirmatory bias in which investors discount contradictory information, see Gilovich (1991) 
and Hirshleifer (2001). 
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aggregate amount of open market transactions, (2) the corresponding amount of trading for 
a group of comparable firms, and (3) an indication of the profit forgone or loss avoided 
from the time of the executives’ trading to the fiscal year-end. 

Our findings have two potential implications for future research on the persistence and 
valuation of accruals. First, although prior work suggests that the accrual mispricing phe- 
nomenon is due to current accruals (Bradshaw et al. 2001; Thomas and Zhang 2002), or 
to the unexpected component of accruals (Xie 2001), our results suggest that it may be 
fruitful to focus on the income-increasing component of those accruals. Second, our evi- 
dence suggests that opportunistic earnings management partially accounts for investors’ 
failure to understand the low persistence of income-increasing accruals that are accompa- 
nied by abnormal insider selling. Although this evidence only pertains to the abnormal 
insider selling subsample, the accumulation of evidence in Beneish (1999), Beneish et al. 
(2002), and in this study, is consistent with some managers inflating earnings so they can 
sell their firms’ equity at higher prices. Thus, future research could investigate the extent 
to which insider trading opportunities provide an incentive for earnings management. 

We present the remainder of the paper in five parts. The next section discusses our 
hypotheses. Section Ш describes the data and method, and Section IV presents the empirical 
results. Section V reports several robustness checks, and Section VI concludes. 


П. HYPOTHESES 

Managers who make strategic operating decisions likely possess private information 
regarding economic factors underlying the likelihood that accounting accruals will result in 
future earnings. For example, an increase in receivables could mean that sales are increas- 
ing and point to solid future sales growth. On the other hand, increasing receivables could 
be the result of actions, such as relaxing credit checks or granting easier credit terms, 
taken to avoid reporting lower sales growth. Hence, we expect that managers have private 
information about the likelihood that income-increasing accruals will result in high- 
er future earnings, and the likelihood that income-decreasing accruals will result in lower 
future earnings. 


Income-Increasing Accruals 

If managers expect higher reported earnings to persist and lead to higher future stock 
prices, then they have incentives to purchase their firm's stock. Indeed, prior research con- 
firms that insiders buy before stock price increases. Investors may interpret such insider 
buying as a signal of high earnings quality because insiders make relatively few open market 
purchases, usually acquiring shares through stock option and long-term performance plans. 
Thus, we expect managers privy to positive information about the effect of income- 
increasing accruals on their firm's prospects either to strategically increase their stake in 
the firms' equity or to abstain from selling. 


* Prior research suggests that insiders buy before stock price increases, and sell before stock price declines (see 
e.g., Jaffe 1974; Finnerty 1976; Baesel and Stein 1979; Givoly and Palmon 1985; Seyhun 1986; Rozeff and 
Zaman 1988; Seyhun 1998). Further, these studies show that it takes time for prices to reflect the information 
contained in insider trading. For example, Finnerty (1976), Baesel and Stein (1979), Givoly and Palmon (1985), 
Rozeff and Zaman (1988), d Seyhun (1998) find insignificant returns associated with insider trading from three 
to six months following the transaction. Indeed, these studies suggest that outside investors seeking to mimic 
insider trading patterns ought to hold their positions for longer periods in order to generate returns that exceed 
transaction costs. Becanse this body of research suggests that insider trading is a leading rather than a contem- 
poraneous indicator of firm performance, we examine the relation between accrual persistence conditional on 
insider trading and future rather than contemporaneous firm performance. 
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Alternatively, if the income-increasing accruals arise because managers manipulate 
earnings to hide deteriorating firm performance, then we expect managers to act on their 
knowledge that the accruals are unlikely to persist and sell their firm's stock. Prior research 
concludes that managers charged with GAAP violation overstate earnings to delay stock 
price declines so they can sell their equity-contingent wealth at higher prices (Beneish 
1999), and more generally, that insiders sell before price declines. Although managers 
attempting to mislead investors may restrict their selling to avoid attracting the attention of 
the SEC's insider trading monitors, two forces work against such self-restriction. First, if 
managers successfully delay the decline in stock prices, then the time gap between any 
insider selling and the subsequent release of bad news lengthens, which in turn reduces the 
likelihood of SEC scrutiny. Second, and more importantly, the SEC rarely imposes trading 
sanctions, even on insiders who sold stock and were charged with fraudulently overstating | 
earnings (Beneish 1999).5 Thus, we expect managers privy to negative information about 
the effect of income-increasing accruals on their firms' prospects, to sell their firms' equity. 
The preceding discussion leads to the following hypotheses: 


НЕ Income-increasing accruals or income-increasing unexpected accruals are more 
persistent when accompanied by abnormal insider buying. 


H2: Income-increasing accruals or income-increasing unexpected accruals are less per- 
sistent when accompanied by abnormal insider selling. 


Our third hypothesis posits that the mispricing of accruals is associated with the extent 
of insider trading. As in Sloan (1996), we investigate whether investors appear to fixate on 
earnings and fail to understand the differential persistence of accrual and cash flow com- 
ponents of earnings. Specifically, we evaluate whether investors distinguish that income- 
increasing accruals associated with abnormal insider buying are more persistent (and that 
accruals associated with abnormal insider selling are less persistent) than accruals associated 
with no abnormal insider trading. Our hypothesis, patterned after Sloan's (1996, 292), is 
as follows: 


H3: The earnings expectations embedded in stock prices fail to fully reflect the higher 
persistence of income-increasing accruals or income-increasing unexpected accru- 
als associated with abnormal insider buying, and the lower persistence of income- 
increasing accruals or income-increasing unexpected accruals associated with ab- 
normal insider selling. 


Income-Decreasing Accruals 

Our predictions for income-decreasing accruals parallel those for income-increasing 
accruals. If managers expect income-decreasing accruals to persist and subsequently lead 
to lower stock prices, then they have incentives to sell their firms' stock before prices 
decline. Therefore, we expect income-decreasing accruals accompanied by abnormal selling 
to be associated with higher earnings persistence and lower future returns. 

On the other hand, if managers expect income-decreasing accruals to reverse and lead 
to higher earnings and higher stock prices, then they have incentives either to increase their 


3 [n the event of detection, managers may also be able to justify their selling for personal liquidity reasons. Evidence 
that firms cut managers’ compensation in times of financial distress (Gilson and Vestuypens 1993) could also 
justify managers' sales of shares to maintain current consumption. 
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stake in their firms’ equity or to abstain from selling. Therefore, we expect income- 
decreasing accruals accompanied by abnormal buying to be associated with lower earnings 
persistence and higher future returns. We describe our expectations in the following alter- 
native-form hypotheses: 


H4: Income-decreasing accruals or income-decreasing unexpected accruals are less per- 
sistent when accompanied by abnormal insider buying. 


H5: Income-decreasing accruals or income-decreasing unexpected accruals are more 
persistent when accompanied by abnormal insider selling. 


H6: The earnings expectations embedded in stock prices fail to fully reflect the lower 
persistence of income-decreasing accruals or income-decreasing unexpected accru- 
als associated with abnormal insider buying, and the higher persistence of income- 
decreasing accruals or income-decreasing unexpected accruals associated with ab- 
normal insider selling. 


HL METHOD 
Sample Selection 

The initial sample included all firms on the Compustat Industrial, Research, and Full 
Coverage 1998 tapes for the period 1985 to 1997. We then eliminated: (1) financial services 
firms (SIC codes 6000—6700), (2) non-December fiscal year-end firms, (3) firms with 
insufficient data to compute accruals, and (4) firms with discontinued operations (Compustat 
#66) exceeding 5 percent of total assets." 

To ensure sufficient data for the pricing and returns tests, we eliminated: (1) firms with 
missing return data on CRSP, (2) firms delisted prior to the May 1 portfolio formation date, 
(3) firms that begin trading after May 1 in any given year because we could not trade these 
firms at the time of portfolio formation, and (4) American Depository Receipts (ADRs), 
because CRSP does not compute a market-capitalization-size decile for ADRs and thus 
size-adjusted returns are not available. Our final sample consists of 21,678 firm-years from 
3,906 firms over the period 1985—1996. 


Insider Trading, Abnormal Buying, and Abnormal Selling 

Section 16(a) of the Securities Exchange Act of 1934 requires all insiders (officers, 
directors, and 10 percent beneficial owners) to disclose transactions in their firm's equity 
securities on SEC Form 4 on or before the 10th day of the month after the event. We obtain 
insider trading data.from the National Archives Center for Electronic Records and from 
Thomson Financial. Similar to prior research: (1) we focus on open market (public) trans- 
actions because reputation effects likely preclude insiders from opportunistic trading where 
both parties are known, and (2) we omit transactions of fewer than 100 shares because 
these are unlikely to represent information-motivated trading (Penman 1982, 1985; Givoly 
and Palmon 1985). 


$ We focus on December fiscal year-end firms so that our subsequent portfolio assignments in the pricing tests 
yield tradable investment strategies. That is, we base our hedge retum tests on a trading strategy that requires 
an annual ranking of firms according to accruals and insider trading activity. Our annual ranking occurs on April 
30 (the day before portfolio formation), when financial data and insider trading data for the previous fiscal year 
are likely available for all sample firms. 

7 We remove firms with significant reclassified operations because their prior year’s financial data in Compustat 
are not adjusted, so accrual computations relying on lagged data would be distorted. 
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Prior insider trading research has documented that higher-level insiders possess more 
valuable information and earn larger abnormal returns when trading (Baesel and Stein 1979; 
Nunn et al. 1983; Seyhun 1986, 1998; Lin and Howe 1990). Therefore, our measure of 
insider trading uses the transactions of the top five executives (CEO, CFO, COO, president, 
and chairman of the board). Following prior insider trading research, we compute a firm- 
specific, insider trading metric Net Shares Traded (NST) as: 


NST = X (Shares Purchased,/SHARES_OUT,) — > (Shares Sold,/SHARES_OUT,) 


where the sum is over each firm's senior executives over all days t in the calendar year, 
and where SHARES. OUT is the number of shares outstanding on the date of the insider 
transaction. We define net shares traded in terms of the proportion of the firm the in- 
sider traded to control for cross-sectional variation in the level of shares outstanding. For 
subsequent sensitivity analysis we also compute a second metric, Insider Consensus, which 
uses a simple voting scheme to compare the number of insiders selling shares to the number 
of insiders buying shares.? 

Table 1 presents descriptive statistics.on the aggregate level of insider trading and our 
two insider trading measures. Panel А shows that the frequency and volume of insider 
selling exceed those of insider buying. The number of sales is twice the number of pur- 
chases, and the number of shares sold (1.02 billion) outnumbers those purchased (0.35 
billion) by almost 3:1. Prior insider trading research systematically documents more fre- 
quent insider selling (e.g., among others, Jaffe 1974; Finnerty 1976; Givoly and Palmon 
1985; Seyhun 1986; Rozeff and Zaman 1988; Lin and Howe 1990; Seyhun 1998), and 
attributes such dominance to the fact that insiders acquiring shares have many alternatives 
to open market purchases (e.g., options, restricted stock awards, performance plans awards, 
dividend unit awards) while share disposals occur mostly through open market sales. Panel 
B shows that net selling firm-years (18.6 percent) are more frequent than net buying firm- 
years (12.1 percent), and that senior executives do not trade in nearly 70 percent of the 
firm-years. Panel B also shows that a firm's senior executives generally trade in the same 
direction; their trading is not unanimous in only 2 percent of the sample. 

To isolate “abnormal” insider trading, we incorporate prior findings that small firms 
have relatively more insider purchases than sales, whereas larger firms have relatively more 
insider sales than purchases (Seyhun 1986; Rozeff and Zaman 1988; Pope et al. 1990; Lin 


8. о we evaluate whether investors can exploit аг аш information to make refined assessments of 
accrual persistence, our measures of insider trading and accruals are contemporaneous. That is, we base our 
measure of insider trading in any given year on the level of trading from January 1 to December 31, the same 
period in which our sample firms generated earnings. Our choice of period length is motivated by the facts that 
(1) we require a firm-specific measure of insider trading activity, and (2) we focus on a small subset of insiders 


increases the likelihood of observing these executives' information-motivated trading. By choosing December 31 
as the period-end, we increase the likelihood that insider trading information is publicly available at the time we 
form portfolios (May 1 of the following year). Because our choice of when to begin our insider trading mea- 
surement period is arbitrary, we also repeated our analysis using insider trading activity in just the last six months 
of the calendar year. This shorter insider trading window leads to similar results. 

? Most insider trading research uses variations on the net shares (Penman 1982, 1985; Elliot et al. 1984; Seyhun 
1986) end insider consensus metrics (Lorie and Niederhoffer 1968; Jaffe 1974; Finnerty 1976; Madden 1979). 
Insider consensus is no longer widely used because it ignores the magnitude of shares traded. For example, a 
firm would not be a consensus-selling firm if the CEO sold 20 million shares while the CFO purchased 200 
shares. 
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TABLE 1 
Descriptive Statistics for Insider Trading by Senior Executives of 3,906 Firms with December 
Fiscal Year-Ends between 1985 and 1996 


(21,678 firm-years)* 
Panel А: Aggregate Insider Trading Statistics 
Number of firms 3,906 
Number of unique insiders with one 6,735 
or more transaction? 
Purchases Sales 
Open market transactions 9,376 20,792 
Firm-years . 2,940 4,162 
Shares traded (in millions) 353 1,020 
Panel B: Insider Trading Metrics 
Firm-Years Percent of Sample 
Net Shares Traded (NST) 
Net selling firms 4,020 18.6 
Net buying firms 2,617 12.1 
No trading 15,041 69.4 
Insider Consensus* 
Unanimous selling 3,711 17.1 
Majority selling, not unanimous 50 0.2 
Equal (nonzero) sellers and buyers 366 1.7 
Unanimous buying 2,489 11.5 
Majority buying, not unanimous 35 0.2 
No trading 15,027 69.3 


* Senior Executives are the firm's top five executives: CEO, CFO, COO, President, and Chairman of the Board. 

> Transactions consist of open market purchases and sales (codes “Р” and “5” on SEC Form 4). We exclude 
transactions of less than 100 shares, warrants, and convertible securities. 

< Net Shares Traded (NST) = Z (Shares Purchased,/ SHARES .. OUT) — $ (Shares Sold,/ SHARES... OUT) summed 
over the firm's top five executives for each day t, and then summed over all days t in the calendar year; and 
SHARES ...OUT, = the number of shares outstanding on the date of the insider transaction. 

Net selling firms are those where NST < 0. Similarly, net buying firms are those where NST > 0. 

‘Insider Consensus counts the number of insiders purchasing shares relative to the number of insiders selling 
shares. Unanimous selling occurs when one or more of the firms' insiders sell shares while no insiders purchase 
shares in a given year. Majority selling means that more insiders sold than bought shares during the year. There 
are only 15,027 observations in “Мо Trading" because in 14 cases insiders omit the number of shares in their 
filing. 
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and Howe 1990).1° Thus, we first compute the annual NST for net selling and net buying 
firms using all firms in the available CRSP population for each size decile. We then define 
a size-adjusted insider trading measure for each net selling (buying) firm-year by comparing 
its level of insider trading to the median level of NST for all similar-sized net selling 
(buying) firms measured over the same year. Our computation of abnormal insider trading 
helps control for the effect of differential stock-compensation intensity to the extent that 
such intensity is a function of size (Smith and Watts 1992; Gaver and Gaver 1993), and is 
more likely to isolate information-motivated trading. We categorize firm-years as: 


Abnormal Selling — 1 if NST « 0 and NST is lower than the median of all net selling 
firms in the same size (market value) decile, and 0 otherwise; and 
Abnormal Buying = 1 if NST > 0 and NST is greater than the median of all net 
buying firms in the same size (market value) decile, and 0 

otherwise. 


Because insider selling by top executives is least likely in the smallest size deciles and 
insider buying is far less frequent in the largest size deciles, we alter the above definition 
in the extreme deciles. That is, we categorize all net selling firms in size deciles 1 and 2 
as abnormal selling firms and all net buying firms in size deciles 9 and 10 as abnormal 
buying firms. 


Sample Characteristics ; 

Table 2 presents the characteristics of our sample by accrual decile, as in Sloan (1996), 
to allow comparisons across studies and because some of our hedge returns tests exploit 
such partitioning. Panel А describes the components of earnings and, consistent with Sloan 
(1996), reveals evidence of a negative correlation between accruals and cash flows (un- 
tabulated Pearson correlation —0.316, p-value « 0.001). The mean (median) value of cash 
flow falls from 0.116 (0.178) in the lowest accrual decile to —0.106 (—0.045) in the highest 
accrual decile. Panel А also reveals evidence of a positive correlation between accruals and 
unexpected accruals estimated using the Dechow et al. (1995) modification of the Jones 
(1991) model. The (untabulated) correlation between total accruals and unexpected total 
accruals is 0.845 (p-value < 0.001), and the correlation between current accruals and un- 
expected current accruals is 0.873 (p-value « 0.001). 

Panel B of Table 2 compares the financial characteristics of firms in the lowest and 
highest accrual deciles. Relying on median tests, we find that firms in the lowest accrual 
decile are smaller, more levered, have lower returns in the prior year, lower earnings-to- 
price ratios, lower market-to-book ratios, and lower betas. These differences lead our sub- 
sequent analysis to evaluate whether the returns to our hedge strategies result from taking 
positions in firms that have other characteristics that are correlated with subsequent returns. 


10 Prior research, which used all insider trades, documents a negative correlation between net insider trading and 
firm size. We find a similar result for the insider trades of the firms’ top five executives. For example, in the 
smallest two deciles of market capitalization, 66.8 percent of firms trading are net buying firms, 33.2 percent 
are net selling firms, and the average Net Shares Traded is 1.03 percent. In contrast, we find that, in tbe highest 
two deciles of market capitalization, 30.8 percent of firms trading are net buying firms, 69.2 percent are net 
selling firms, and the average NST is —4.80 percent. The average NST for the two groups is significantly different 
(t = 10.54, р = 0.001). 

и Alternatively, one could compare a firm's NST to the median NST of all firms in the same CRSP size decile. 
However, because trading by the top five executives is relatively infrequent, the median NST for all firm size 
deciles is zero. Such a measure would therefare classify all firm-years with non-zero NST as abnormal traders 
and increase the likelihood of treating small, non-information-related trading as abnormal. Because in 98 percent 
of our sample the direction of top executives’ trading is unanimous, our results based on Insider Consensus are 
nearly equivalent to this alternative computation. Аз we discuss in Section V, although the results of analyses 
based on Insider Consensus are somewhat weaker than those based on NST, the study's inferences are unaffected. 
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Panel C of Table 2 reports the proportion of abnormal buying and selling observations 
by accrual decile. In the first seven accrual deciles, the proportions of abnormal buying and 
selling observations are similar and fairly uniform across deciles, ranging between 7 and 8 
percent. However, in the.three largest accrual deciles, abnormal-selling firm-years are more 
frequent than abnormal-buying firm-years, suggesting that large income-increasing accruals 
are associated with abnormal insider selling. 


IV. EMPIRICAL RESULTS 
Persistence and Pricing Tests 
Following Sloan (1996), Xie (2001), and Hribar (2000), we use the framework proposed 
by Mishkin (1983), to test our hypotheses on the one-year-ahead persistence of components 
of current earnings, and the rational pricing of components of current earnings. Specifically, 
to assess whether the market rationally prices the implications of total accruals for one- 
year-ahead earnings, we estimate the following system:"? 


EARNINGS,,, = a, + a,CFO, + a,NTPOSACC, + a,BPOSACC, 
+ a,SPOSACC, + a,NTNEGACC, + a,BNEGACC, + a,SNEGACC, 
+ a,SELL, + a,BUY, + а МТВ, + еда (1a) 


SIZEADIR,,, = А + B[EARNINGS,,, — а) — o,CFO, — a,NTPOSACC, — a,BPOSACC, 
— a,SPOSACC, — a,NTNEGACC, — a,BNEGACC, — a,SNEGACC, 
— agSELL, — a,BUY, — о МТВ] + 6 (1b) 


where: 


EARNINGS = operating income after depreciation (Compustat #178),. deflated by 
average total assets (#6); 
CFO - operating cash flow is the difference between earnings and total 
accruals;? 
NTPOSACC - total accruals if total accruals are positive and there is no abnormal 
insider trading, and 0 otherwise; 
BPOSACC = total accruals if total accruals are positive and there is abnormal in- 
sider buying, and 0 otherwise; 
SPOSACC - total accruals if total accruals are positive and there is abnormal in- 
sider selling, and 0 otherwise; 
NTNEGACC = total accruals if total accruals are negative and there is no abnormal 
insider trading, and O otherwise; 


12 То conduct tests of persistence and rational pricing on current accruals, we modify the equations in the system 
by defining the accrual-based variables in terms of current accruals, and by adding Depreciation (Compustat 
#14) as an explanatory variable. We also conduct tests of persistence and rational pricing for unexpected total 
and unexpected current accruals, estimated using Dechow et al.’s (1995) modification of the Jones (1991) model. 
Thus, for unexpected current accruals, we further modify the system by defining the accrual-based variables in 
terms of unexpected current accruals and expected current accruals. 

We calculate total accruals as the change in current assets (Compustat #4), minus the change in cash (#1) and 
current liabilities (#5), plus the change in the current portion of long-term debt (#34), minus depreciation and 
amortization expense (#14), plus the change in taxes payable (#71), deflated by average total assets (#6). If 
items #34 or #71 are missing, then we set the item equal to zero in calculating total accruals because those 
numbers are likely immaterial for the firm in question. If any of the other required items is missing in Compustat, 
we drop the observation. 


= 
a 
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BNEGACC - total accruals if total accruals are negative and there is abnormal in- 
sider buying, and 0 otherwise; 
SNEGACC - total accruals if total accruals are negative and there is abnormal in- 
sider selling, and 0 otherwise; 
SELL = dummy variable indicating abnormal insider selling; 
BUY = dummy variable indicating abnormal insider buying; 
МТВ = market value of equity (#24 х #25) + book value of equity (#60); 
and 
SIZEADJR = one-year-ahead size-adjusted return beginning four months after the 
fiscal year-end in which we measure total accruals.!^ 


We include insider trading main effect variables (BUY, SELL) to control for possible 
effects of insider trading on the level of one-year-ahead earnings. We include the market- 
to-book ratio (MTB) to control for the effect of growth on one-year-ahead earnings and 
because prior research suggests there is a positive correlation between insider selling vol- 
ume and growth (Rozeff and Zaman 1988; Pope et al. 1990; Lin and Howe 1990; Seyhun 
1998). 

Equation (18) estimates the forecasting coefficients of accruals and other earnings com- 
ponents (a,) for predicting one-year-ahead earnings. Equation (1b) estimates the valuation 
coefficients (оц) that the market assigns to accruals and other earnings components. The 
Mishkin framework provides a statistical comparison between the forecasting coefficients 
(measures of the predictive ability of current earnings components for one-year-ahead earn- 
ings) and the valuation coefficients (measures of the market’s pricing of components of 
current earnings). 

We implement the tests of rational pricing by estimating Equations (1a) and (1b) jointly . 
using a two-stage iterative generalized nonlinear least squares procedure. We first estimate 
the unconstrained system, Equations (1a) and (1b), without imposing any constraints on the 
coefficients. In the second stage, we test whether the valuation coefficients differ from the 
forecasting coefficients obtained in the first stage by imposing rational pricing constraints 
(а, = a, for all q). Under the null hypothesis that the market rationally prices one or more 
earnings components with respect to their associations with one-year-ahead earnings, 
Mishkin (1983) shows that the following likelihood ratio statistic is asymptotically х?(4) 
distributed: 


4 Our one-year-ahead returns computation follows Sloan (1996). If a security delists in a particular year, we 
include ће CRSP delisting return in our one-year ahead retum computation and reinvest the proceeds in the 
CRSP size-matched decile for the remainder of the year. Further, as in Sloan (1996), we assume a —100 percent 
delisting return for securities delisted as a result of liquidation, or because firms are forced into delisting by the 
Stock Exshange or the SEC and CRSP codes the delisting return as missing. The results of our persistence, 
pricing, and hedge return tests are robust to eliminating delisted securities for which we assume a —100 percent 
return. 


15 Becanse evidence in prior research is based on all insiders, we examine whether a similar relation exists between 
insider selling by the firm’s top five executives and firm growth. We use the market-to-book ratio (МТВ) as a 
proxy for firm growth and annually rank all firms with available data on Compustat over the period 1985-1996. 
For the lowest MTB decile, we find that only 37.8 percent of the firms trading are net insider selling firms and 
their average Net Shares Traded is —1.10 percent. For the highest MTB decile, we find that 75.6 percent of the 
firms trading are net insider selling firms, and their average NST 18 —1.57 percent. The average NST does not 
significantly differ across groups (t = 1.36, p-value = 0.173). The evidence of a relation between insider selling 
by top executives and growth is thus mixed. On one hand, it suggests that an insider trading metric based on 
the frequency of trading would tend to classify more firms with high MTB as abnormal sellers. On the other, 
the evidence suggests that our classification of firms into abnormal trading groups based on the level of insider 
trading relative to shares outstanding (NST) would not bias our abnormal selling group toward high MTB firms. 
Nonetheless, we also estimate the system after including interactions of МТВ with the six accrual-based variables 
in Equations (1а) and (1b). As discussed in Section V, the study’s inferences continue to hold even after 
controlling for growth (MTB). 
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2 X N х Ln(SSR*/SSR»), 
where: 


q = the number of rational pricing constraints imposed; 
N = the number of observations in the sample; 
SSR° = the sum of squared residuals from the constrained regressions in the second 
stage; and 
SSR" = the sum of squared residuals from the unconstrained regressions in the first 
stage. 


To test our hypotheses relating to the one-year-ahead persistence of accruals, condi- 
tional on the direction of insider trading, we use F-tests to compare coefficients in the 
forecasting Equation (1a). (The forecasting equation coefficients estimated from the uncon- 
strained system are identical to those obtained from estimating Equation (1a) alone using 
ordinary least squares.) We test H, and H, by assessing whether income-increasing accruals 
are more persistent when accompanied by abnormal insider buying (a, > aj), and less 
persistent when accompanied by abnormal insider selling (а, < a,). Similarly, we test H, 
and H, by assessing whether income-decreasing accruals are less persistent when accom- 
panied by abnormal insider buying (ag < а.), and more persistent when accompanied by 
abnormal insider selling (a, > а.). To test the mispricing hypotheses (Н, and Но), we 
evaluate whether the persistence implicit in the pricing regression equals the historical 
persistence implied by the forecasting equation. For Н., we test whether a, = a, and 
whether a, # a, and for Н, we test whether a, # a, and whether a, # а. 

In Table 3, we present tests that examine the one-year-ahead persistence and pricing 
of accruals and unexpected accruals, after conditioning on the direction of insider trading. 
In Panel A, we replicate Sloan (1996), and obtain similar results: our coefficient estimates 

‚ of 0.860 and 0.752 for the persistence of operating cash flow and total accruals, respectively, 
are similar to his (0.855 and 0.765). As in Sloan (1996), an F-test rejects the null hypothesis 
that the coefficients are equal at the 0.001 level, and our results are thus consistent with 
the cash component of earnings being more persistent than the accrual component. Моге- 
over, as in Sloan (1996), tests of equality of the forecasting and pricing coefficients suggest 
that the market appears to overprice accruals and underprice cash flows, as if investors 
overestimate the persistence of accruals while underestimating that of cash flows. 

In Panel B of Table 3, we extend Sloan’s (1996) test by partitioning accruals according 
to whether they are income-increasing or income-decreasing. Similar to Panel A, we find 
that income-increasing and income-decreasing accruals are less persistent than cash flows. 
We also find no significant difference between the persistence of income-increasing and 
income-decreasing accruals (F-test = 0.57, p-value = 0.452). However, the market appears 
to overprice income-increasing accruals; the market’s assessment of persistence implicit in 
the pricing regression (1.002) significantly exceeds the historical persistence implied by the 
forecasting coefficient (0.743) (likelihood ratio = 15.31, p-value = 0.001). In contrast, we 
find no evidence that the market misprices income-decreasing accruals; and the market’s 
perception of persistence implicit in the pricing regression (0.790) is not significantly dif- 
ferent from the persistence implied by the earnings forecasting regression (0.757) (likeli- 
hood ratio = 0.42, p-value = 0.517). Because we find similar one-year-ahead persistence 
for income-increasing and income-decreasing accruals, we also evaluate whether the mis- 
pricing of income-increasing accruals exceeds that of income-decreasing accruals. The like- 
lihood ratio statistic we obtain (6.22) rejects the null hypothesis that the relative mispricing 
is equal (o; — а, = а; — аз). 
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TABLE 3 
Tests of the Persistence and the Rational Pricing of Earnings Components Conditional on the 
Direction of Insider Trading* 
Panel А: Cash Flow and Accruals 
EARNINGS,,, = ао + a;CFO, + a,ACCRUAL, + 8,4; 
SIZEADJR,,, = EARNINGS; — а, — а,СЕО, — a ACCRUAL) + е, 


Test of Equality of 
Parameter Estimate Forecasting and Pricing 

Earnings Forecasting Pricing ___Coefficients? ____ 
Independent Variable Regression Regression Likelihood Ratio p-value 
CFO 0.860 0.742 38.57 0.001 
ACCRUAL 0.752 0.872 11.31 0.001 
Hypotheses Tests Test Statistic* p-value 
CFO, ACCRUAL: a, = a, 224.9 0.001 


Panel B: Cash Flow, Income-Increasing (Positive) Accruals, and Income-Decreasing (Negative) 
Accruals 


EARNINGS,,, = а, + a,CFO, + a,POSACC, + a,NEGACC, + 2,1 
SIZEADJR,,, = B(EARNINGS,,, — œ — «CFO, — а,РОЅАСС, — a;NEGACC,) + е. 


Test of Equality of 
Parameter Estimate Forecasting and Pricing 

Earnings Forecasting Pricing . Coefficient ____ 
Independent Variable Regression Regression Likelihood Ratio __ p-value 
CFO 0.860 0.751 31.50 0.001 
POSACC 0.743 1.002 15.31 0.001 
NEGACC 0.757 0.790 0.42 0.517 
Hypotheses Tests Test Statistic p-value 
POSACC, МЕСАСС: à; = а, 0.57 0.452 
РОЗАСС, МЕСАСС: а, - а, = а, — а, 6.22 0.012 


(Continued on next page) 
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TABLE 3 (Continued) 


Panel C: Cash Flow, Accruals, and Insider Trading 


EARNINGS,,, = ay + a,CFO, + a,NTPOSACC, + a,BPOSACC, + a,SPOSACC, + a,NTNEGACC, 

+ asBNEGACC, + а ЗМЕСАСС, + a,SELL, + a,BUY, + aj MTB, + 8,41 

SIZEADJR,., = B(EARNINGS,,, — а, — CFO, — a,NTPOSACC, — a,BPOSACC, 
— аЗРОЗАСС, — «МТМЕСАСС, — а ВМЕСАСС, — а ЗМЕСАСС, — a,SELL, 
— a,BUY, — ар МТВ, + en; 
Test of Equality of 
Parameter Estimate Forecasting and Pricing 
Earnings Forecasting Pricing . Coefficient? 

Independent Variable Regression Regression Likelihood Капо p-value 
CFO 0.862 0.745 36.36 0.001 
NTPOSACC 0.765 0.954 6.72 0.010 
BPOSACC 0.907 0.992 0.10 0.752 
SPOSACC 0.561 1.171 11.91 0.001 
МТМЕСАСС 0.750 0.771 0.15 0.696 
ВМЕСАСС 0.749 0.829 0.18 0.672 
SNEGACC 0.863 0.891 0.03 0.874 
SELL 0.007 0.039 2.71 0.100 
BUY 0.001 0.003 0.01 0.908 
MTB 0.001 —0.001 4.15 0.042 
Hypotheses Tests Test Statistic p-value 
H,: NTPOSACC, BPOSACC: a, = a, 6.22 0.006 
H,: NTPOSACC, SPOSACC: a, = a, 27.36 0.001 
H,: NTNEGACC, ВМЕСАСС: a, = а, 0.01 0.489 
H4: NTNEGACC, SNEGACC: a, = а, 8.28 0.002 
NTPOSACC, BPOSACC, SPOSACC: а, = а; = а, 1.36 0.507 
NTPOSACC, SPOSACC: а, — а, = o, — a 4.94 0.013 


(Continued on next page) 


772 The Accounting Review, October 2002 


TABLE 3 (Continued) 


Panel D: Cash Flow, Current Áccruals, and Insider Trading 
EARNINGS,., = a, + a;CFO,  a,NTPOSCA, + a,BPOSCA, + a,SPOSCA, 
+ а МТМЕССА, + а ВМЕССА, + a,SNEGCA, + a,SELL, + a,BUY, 
+ а, МТВ, + а, ДЕР, + 2,1 
SIZEADJR,,, = B(EARNINGS,,; — a; — а, СРО, — a,NTPOSCA, — a,BPOSCA, — a,SPOSCA, 
— aNTNEGCA, — agBNEGCA, — a,SNEGCA, — agSELL, — а,ВОҮ, 
— а, МТВ, — а ДЕР, + e, 


Test of Equality of 
Parameter Estimate Forecasting and Pricing 

Earnings Forecasting Pricing . Coefficient? _____ 
Independent Variable Regression Regression Likelihood Ratio p-value 
CFO 0.850 0.740 30.13 0.001 
NTPOSCA 0.753 0.906 5.71 0.017 
BPOSCA 0.846 1.048 0.77 0.381 
SPOSCA 0.602 1.220 14.80 0.001 
NTNEGCA 0.751 0.829 1.32 0.251 
BNEGCA 0.786 0.434 2.42 0.120 
SNEGCA 0.811 0.782 0.01 0.909 
SELL 0.003 0.019 0.75 0.387 
BUY 0.001 —0.015 0.67 0.412 
MTB 0.001 —0.001 4.30 0.038 
DEP —0.467 —0.560 1.06 0.302 
Hypotheses Tests Test Statistic p-value 
H,: NTPOSCA, BPOSCA: a, — a, 3.57 0.029 
H,: NTPOSCA, SPOSCA: a, = а. 18.06 0.001 
H,: NTNEGCA, ВМЕССА: a, = а; | 0.52 0.472 
H5: NTNEGCA, SNEGCA: a, = a, 1.23 0.134 
NTPOSCA, BPOSCA, SPOSCA: а, = a, = o, 3.73 0.155 
NTPOSCA, SPOSCA: а, а, = а, — а, 7.41 0.003 


(Continued on next page) 
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TABLE 3 (Continued) 


Panel E: Cash Flow, Unexpected Current Accruals, and Insider Trading 
EARNINGS, = а + a,CFO, + a,NTPOSUCA, + a,BPOSUCA, + a,SPOSUCA, 
+ а МТМЕСОСА, + а ВМЕСОСА, + a,SNEGUCA, + a,NTECA, + a,BECA, 
+ аю ЕСА, + а, ЕЦ, + a,,BUY, + а,,МТВ, + a,,DEP, + 2,1 
SIZEADJR,,, = B(EARNINGS,., — ар — а СРО, — a,NTPOSUCA, — a,BPOSUCA, 
— a,SPOSUCA, — a,NTNEGUCA, ~ a,BNEGUCA, — о ЗМЕСОСА, — a,NTECA, 
— e,BECA, — a, SECA, — a SELL, — a;;BUY,- ај МТВ, — a,,DEP,)+ е. 


Test of Equality of 
Parameter Estimate Forecasting and Pricing 

Earnings Forecasting Pricing —. Coefficient ——— 
Independent Variable Regression Regression Likelihood Кайо p-value 
CFO 0.851 0.741 27.81 0.001 
NTPOSUCA 0.747 0.899 4.65 0.031 
BPOSUCA 0.921 1.160 1.01 0.314 
SPOSUCA 0.548 1.287 14.99 0.001 
NTNEGUCA 0.744 0.863 3.10 0.080 
BNEGUCA 0.786 0.185 7.24 0.007 
SNEGUCA 0.800 0.776 0.01 0.919 
NTECA 0.733 0.754 0.06 0.812 
BECA 0.661 0.602 221 0.137 
SECA 0.707 1.117 2.76 0.097 
SELL 0.003 0.011 0.18 0.675 
BUY —0.001 —0.036 3.18 0.075 
МТВ 0.001 —0.556 4.55 0.033 
DEP —0.467 —0.557 0.94 0.332 
Hypotheses Tests Test Statistic p-value 
H,: NTPOSUCA, BPOSUCA: а, = a, 11.76 0.001 
H5: NTPOSUCA, SPOSUCA: a, = a, 23.33 0.001 
H,: NTNEGUCA, BNEGUCA: a, = a, 0.77 0.377 
H4: NTNEGUCA, SNEGUCA: a, = a, 1.28 0.130 
NTPOSUCA, BPOSUCA, SPOSUCA: а, = а, = а, 4.76 0.093 
NTPOSUCA, SPOSUCA: а, — а, = a, — а, 8.62 0.002 


(Continued on next page) 
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* Sample Consists of 21,678 firm-years from 1985— 1996. 
EARNINGS, CFO, MTB, accruals and unexpected accruals are defined as in Table 2. 

SIZEADIR = the difference between the 12-month buy-and-hold return starting four months after 
the fiscal year-end in which accruals are measured and the 12-month buy-and-hold 
return on a value-weighted portfolio of similar-sized (market value) firms; 

DEP = depreciation and amortization scaled by average total assets; 
SELL = 1 if abnormal insider selling, and 0 otherwise; 
BUY = 1 if abnormal insider buying, and 0 otherwise; 
POSACC (NEGACC) = total accruals if total accruals are positive (negative), and 0 otherwise; 
МТРОЗАСС (МТМЕСАСС) = total accruals if total accruals are positive (negative), and there is no abnormal 
insider trading, and 0 otherwise; 
NTPOSCA (NTNEGCA) = current accruals if current accruals are positive (negative), and there is no abnormal 
insider trading, and 0 otherwise; 
NTPOSUCA (NTNEGUCA) = unexpected current accruals if unexpected current accruals are positive (negative), 
and there is no abnormal insider trading, and 0 otherwise; 
NTECA = expected current accruals when there is no insider trading, and 0 otherwise; 
BPOSACC (BNEGACC) = total accruals if total accruals are positive (negative), and BUY = 1, and 0 
otherwise; 
BPOSCA (BNEGCA) = current accruals if current accruals are positive (negative), and BUY = 1, and 0 
otherwise; 
BPOSUCA (BNEGUCA) = unexpected current accruals if unexpected current accruals are positive (negative), 
and BUY = 1, and 0 otherwise; 
BECA = expected current accruals when BUY = 1, and 0 otherwise; 
SPOSACC (SNEGACC) = total accruals if total accruals are positive (negative), and SELL = 1, and 0 
otherwise; 
SPOSCA (SNEGCA) = current accruals if current accruals are positive (negative), and SELL = 1, and 0 
otherwise; 
SPOSUCA (SNEGUCA) = unexpected current accruals if unexpected current accruals are positive (negative), 
and SELL = 1, and 0 otherwise; i 
SECA = expected curent accruals when SELL = 1, and 0 otherwise. 
> Mishkin (1983) shows that the test statistic 2 X МХ log(SSR^/SSR») is asymptotically ха) distributed where: 
q = the number of rational pricing constraints imposed; 
N = the number of observations in the sample; 
558° = the sum of squared residuals from the constrained regressions in the second stage; 
SSR" = the sum of squared residuals from the unconstrained regressions in the first stage; 
* Test statistic is based on an F-test for Panel A, Panel B, and H,—H,. The Likelihood Ratio Test is used for all 
other hypotheses. 


The preceding results suggest that accrual mispricing is largely attributable to income- 
increasing accruals. Indeed, we obtain similar results when we define accruals as current 
accruals, unexpected total accruals, and unexpected current accruals. Moreover, this result 
is not attributable to measuring earnings before special items and potentially excluding 
income-decreasing earnings management that occurs in the form of one-time charges, be- 
cause we obtain similar results using Income before Extraordinary Items (Compustat #18). 
Prior work has suggested that the accrual-mispricing phenomenon is due to current accruals 
(Bradshaw et al. 2001; Thomas and Zhang 2002), and to the unexpected component of 
accruals (Xie 2001), so our results suggest that future research focus on the income- 
increasing component of those accruals. 

In Panel C of Table 3, we investigate the persistence and pricing of total accruals 
conditional on the direction of insider trading. Our earnings persistence tests reveal the 
following. In support of H,, we find that income-increasing accruals are significantly more 
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persistent for firms with abnormal insider buying (0.907) relative to firms for which there 
is no abnormal trading (0.765). In contrast, we find that income-increasing accruals are 
significantly less persistent for firms with abnormal insider selling (0.561) relative to firms 
for which there is no abnormal trading (0.765), consistent with Н,. We find no support for 
H,: the estimate of persistence on income-decreasing accruals accompanied by abnormal 
insider buying (0.749) is not significantly different from the coefficient on income- 
decreasing accruals when there is no abnormal trading (0.750). However, in support of Н,, 
we find that income-decreasing total accruals are significantly more persistent (0.863 vs. 
0.750) when accompanied by abnormal insider selling. 

The pricing tests of total accruals conditional on tbe direction of insider trading yield 
the following results. Our tests of Н, yield mixed results. On one hand, we find no evidence 
that income-increasing total accruals accompanied by abnormal insider buying are mis- 
priced. The forecasting and valuation coefficients on BPOSACC equal 0.907 and 0.992, 
respectively, and the likelihood ratio test fails to reject the null hypothesis of rational pricing 
"(likelihood ratio = 0.10, p-value = 0.752). On the other, in support of Н,, we find that the 
market appears to overprice income-increasing total accruals accompanied by abnormal 
insider selling. The forecasting coefficient on SPOSACC (0.561) is significantly smaller 
than its valuation counterpart (1.171), suggesting that investors overestimate the persistence 
of income-increasing accruals accompanied by abnormal insider selling (likelihood ratio 
= 11.91, p-value = 0.001) relative to their ability to predict one-year-ahead earnings. When 
there is no abnormal insider trading, income-increasing accruals are also overpriced. The 
coefficient on NTPOSACC inferred from the pricing equation (0.954) significantly exceeds 
the forecasting equation counterpart (0.765). Consistent with our results in Panel B, we find 
no evidence that the market misprices income-decreasing accruals, even after conditioning 
on the direction of insider trading (Но. 

To gain further insight about the mispricing of income-increasing total accruals, we 
conduct two other comparisons. First, we evaluate whether the market prices income- 
increasing total accruals the same when there is abnormal insider selling (1.171), no ab- 
normal insider trading (0.954), and abnormal insider buying (0.992). We cannot reject the 
hypothesis of joint equality for the three valuation coefficients, obtaining a likelihood ratio 
of 1.36 (p-value — 0.507). Because our analysis suggests that income-increasing total ac- 
cruals accompanied by abnormal buying are rationally priced with respect to their impli- 
cations for one-year-ahead earnings, our results suggest that the market prices all income- 
increasing total accruals as if they were of high quality. 

Second, we compare the mispricing of income-increasing total accruals accompanied 
by abnormal selling to the mispricing of income-increasing total accruals when there is no 
abnormal trading. Panel C of Table 3 shows that the valuation coefficient for income- 
increasing accruals accompanied by abnormal selling (a, = 1.171) is approximately twice: 
as large as its forecasting counterpart (a, = 0.561). In contrast, the valuation coefficient for 
income-increasing accruals when there is no trading (o, — 0.954) is approximately 25 
percent larger than its forecasting counterpart (a; — 0.765). The overpricing of the abnor- 
mal-selling income-increasing accruals is greater: the likelihood ratio statistic (4.94) rejects 
the null hypothesis that the relative mispricing is equal (a, — a, = а, — а.) with a p-value 
of 0.013. We later evaluate whether the lower earnings persistence and the greater relative 
overpricing of income-increasing accruals accompanied by abnormal insider selling likely 
result from opportunistic earnings management. 
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With two exceptions that relate to income-decreasing accruals, we obtain virtually iden- 
tical results for our tests based on current accruals and unexpected current accruals.!6 The 
first exception is that, as shown in Panels D and E of Table 3, we find no evidence of a 
relation between abnormal insider selling and the persistence of income-decreasing current 
accruals or income-decreasing unexpected accruals. The second exception is that Panel E 
shows that the market appears to misprice income-decreasing unexpected current accruals 
accompanied by abnormal insider buying. In sum, collective evidence for income- 
decreasing accruals is weak because: (1) we find no support for H, that income-decreasing 
accruals accompanied by abnormal insider buying are less persistent, (2) we find only 
limited support for H, that income-decreasing accruals accompanied by abnormal insider 
selling are more persistent only for total accruals, and (3) we observe evidence that income- 
decreasing accruals are mispriced as hypothesized іп Н, only when abnormal insider buying 
accompanies income-decreasing unexpected current accruals. 

In sum, we interpret the results in Table 3 as evidence that insider trading information 
is useful in ex ante identifying the likely persistence (i.e., quality) of firms’ income- 
increasing accruals. This is important because our evidence suggests that accrual mispricing 
is primarily driven by income-increasing accruals. In addition, the results suggest that while 
investors appear to understand the signal contained in insider buying, they fail to understand 
the signal contained in insider selling. We believe this arises because insider buying pro- 
vides a more informative signal of future firm performance than insider selling. Firms’ top 
executives are typically underdiversified, as much of their wealth (salary, bonus, retirement 
benefits, stock, and option holdings) and human capital are tied to their firm's performance. 
Thus, when these executives make open-market purchases and willingly assume additional 
firm-specific equity risk, their buying is a credible positive signal about future firm per- 
formance. In contrast, the motivations for insider selling are more numerous: portfolio 
rebalancing, liquidity needs, tax issues, or an anticipated decline in firm performance can 
all trigger managers to sell their firms' shares. For this reason, investors may have difficulty 
isolating information-motivated insider selling. 


Hedge Returns Tests 

The pricing tests reported in Table 3 are subject to several limitations. The Mishkin 
(1983) test is a joint test of market rationality and the ability of our model to correctly 
capture the market's expectation of earnings. Thus, if the test rejects market rationality, one 
interpretation is that our earnings expectation model is misspecified. Our expectation model 
is likely misspecified because it implicitly assumes that the ability to forecast one-year- 
ahead earnings is the only value-relevant dimension of current earnings components. To 
the extent that our earnings expectation model is incomplete, the Mishkin (1983) framework 
assumes that stock prices are efficient with respect to all omitted variables that are correlated 
with earnings or with our insider trading constructs. To ensure that our market mispricing 
results are not due to errors in model specification, we next investigate whether investment 
strategies based on our results (i.e., portfolios formed on the basis of firms' accrual and 
insider trading characteristics) earn economically significant returns. 

As in Sloan (1996), we compute mean size-adjusted returns for deciles formed on total 
accruals. Table 4, Panel A shows that the return to the hedge portfolio formed by taking a 
long position in the lowest accrual decile and a short position in the highest accrual decile 
earns a hedge return of 11.5 percent, which is similar to Sloan's (1996, 307) 10.4 percent. 


16 We also obtain similar results when we estimate unexpected accruals using the Jones (1991) model, and 
Beneish's (1998) modification of the Jones model, instead of the Dechow et al. (1995) modification of the Jones 
model. 
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ТАВЕЕ 4 
Insider Trading and Subsequent Annual Size-Adjusted Hedge Portfolio Stock Returns Sample 
Consists of 21,678 Firm-Years between 1985 and 1996 
(p-values in parentheses) 


Panel А: Average Returns for Portfolio Assignment Based on Total Accruals 


Accruals and Insider Trading 
Portfolio? Accruals Only Abnormal Selling Abnormal Buying No Abnormal Trading 
Lowest 0.055 0.025 0.045 0.059 
(0.011) (0.687) (0.460) (0.016) 
Highest —0.060 —0.181 —0.025 —0.039 
(0.001) (0.001) (0.594) (0.023) 
Hedge Portfolios Hedge Returns 
(1) Short: Highest total accrual decile [—0.060] 11.5% 
Long: Lowest total accrual decile [0.055] 
(2) Short: Highest total accruals and Abnormal Selling [—0.181] 18.1% 
Long: Similar sized firms [0.000] Е 
(3) Short: Highest total accruals and Abnormal Selling [—0.181] ~ 23.6% 
Long: Lowest total accrual decile [0.055] 
(4) Short: Highest total accruals and Abnormal Selling [—0.181] 25.6% 


Long: Highest cash flow decile [0.075] 
Panel B: Average Returns for Portfolio Assignment Based on Current Accruals 


Accruals and Insider Trading | 
Portfolio" Accruals Only Abnormal Selling Abnormal Buying No Abnormal Trading 


Lowest 0.068 0.023 0.040 0.075 
(0.002) (0.702) (0.488) (0.003) 
Highest —0.061 —0.164 —0.024 —0.044 
(0.001) (0.002) (0.636) (0.010) - 
Hedge Portfolios Hedge Returns 
(1) Short: Highest current accrual decile [—0.061] 12.9% 
Long: Lowest current accrual decile [0.068] 
(2) Short: Highest current accruals and Abnormal Selling [—0.164] 16.4% 
Long: Similar sized firms [0.000] 
(3) Short: Highest current accruals and Abnormal Selling [—0.164] 23.296 
Long: Lowest current accrual decile [0.068] 
(4) Short: Highest current accruals and Abnormal Selling [—0.164] 23.996 


Long: Highest cash flow decile [0.075 


(Continued on next page) 
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TABLE 4 (Continued) 
Panel C: Average Returns for Portfolio Assignment Based on Unexpected Current Accruals 


Accruals and Insider Trading 
Portfolio" Accruals Only Abnormal Selling Abnormal Buying No Abnormal Trading 


Lowest 0.063 0.034 —0.045 0.077 
(0.004) (0.560) (0.354) (0.003) 
Highest —0.064 —0.184 —0.013 —0.049 
(0.001) (0.001) (0.784) (0.005) 
Hedge Portfolios Hedge Returns 
(1) Short: Highest unexpected current accrual decile [—0.064] 12.796 
Long: Lowest unexpected current accrual decile [0.063] 
(2) Short: Highest unexpected current accruals and Abnormal Selling [--0.184] 18.4% 
Long: Similar sized firms [0.000] 
(3) Short: Highest unexpected current accruals and Abnormal Selling [--0.184] 24.7% 
Long: Lowest unexpected current accrual decile [0.063] 
(4) Short: Highest unexpected current accruals and Abnormal Selling [—0.184] 25.9% 


Long: Highest cash flow decile [0.075]? 


* We rank firms on the magnitude of their accruals and assign them in equal numbers to ten portfolios each year. 
The highest accrual decile corresponds to the most income-increasing accruals. 

> The average size-adjusted return to the high cash flow decile was 7.48 percent (t = 5.42) 
See Table 2 for definitions of insider trading variables and accrual metrics. 


Incorporating insider trading information in the formation of the hedge portfolio in- 
creases hedge returns. We obtain a hedge return of 18.1 percent by shorting abnormal 
insider selling firms in the highest accrual decile, and investing the proceeds in a portfolio 
of similar-sized firms. Indeed, by decomposing the average size-adjusted return of —6.0 
percent for the highest accrual decile, we obtain —18.1 percent in firms where insiders are 
abnormal sellers, —2.5 percent in firms where insiders are abnormal buyers, and —3.9 
percent in firms where there is no abnormal trading. Further, consistent with our finding 
that the market does not misprice income-increasing accruals accompanied by abnormal 
insider buying, the return to the insider buying partition is insignificant. Our insider trading 
measure is not simply identifying those firms with the most extreme accruals in фе highest 
accrual decile because the mean and median accrual levels for the abnormal selling firms 
and non-abnormal-selling firms are not statistically different." The decomposition suggests 
that managers use their knowledge of factors associated with the low persistence of the 
firm’s income-increasing accruals to their benefit by selling their equity-contingent wealth 
at higher prices. 

We consider two alternative ways to invest the proceeds from short-selling firms with 
high accruals and abnormal selling. First, even though our evidence suggests that the market 
does not misprice income-decreasing accruals, we take a long position in firms with the 


17 In the highest accrual decile, the mean total accrual is 0.168 for the abnormal selling sample, and 0.174 for ће 
sample complement (t = 0.92). Moreover, the mean current accrual is 0.208 for the abnormal ман ватрје 
and 0.214 for the sample complement (t = 0.89). We obtain similar results using unexpected accruals 
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lowest (i.e., most income-decreasing) accruals to provide a comparison to prior work. Sec- 
ond, consistent with our evidence that investors underweight operating cash flows, we also 
take a long position in firms with the highest cash flows. The mean size-adjusted return is 
5.50 percent for firms in the lowest accrual decile and 7.48 percent for firms in the highest 
cash flow decile. These alternative long positions yield hedge portfolio returns of 23.6 and 
25.6 percent, respectively. The hedge returns for current and unexpected current accruals 
in Panels B and C of Table 4 are similar, which is not surprising as our accrual and 
unexpected accrual proxies are highly correlated.!5 

In summary, the ability of insider selling information to identify low-earnings-quality 
firms in the highest accrual decile is robust across various accrual and unexpected accrual 
measures. The use of insider trading information in conjunction with accruals yields hedge 
returns that significantly exceed those obtained using accruals alone. The difference in 
hedge returns between the accrual-only and accrual-insider trading strategies is not attrib- 
utable to the return to a strategy based on insider trading alone, because such a strategy 
yields a one-year-ahead return of only 3.3 percent.? We interpret the higher hedge returns 
on the combined high accrual-insider selling strategy as evidence that a firms' top executives 
trade on their knowledge of the economic factors underlying the low persistence of their 
firm's income-increasing accruals. Our findings thus contribute to insider trading research 
because, although prior research has shown that insider trading is profitable, past studies 
have failed to identify the specific information on which managers trade in anticipation of 
future price changes (e.g., Elliott et al. 1984; Sivakumar and Waymire 1994; Givoly and 
Раітоп 1985). 

Our analysis assumes that the top five executives have the most accurate information 
regarding the quality of their firms' earnings and that they trade based on this knowledge. 
Untabulated analyses reveal that trading strategies based on the top five executives' trading 
earn significantly larger hedge returns than do strategies based on abnormal buying and 
selling by directors, officers, and large shareholders. Further, the hedge returns based on 
the abnormal trading of directors, officers, and large shareholders are not significantly dif- 
ferent from those of the accrual-only hedges. Thus, these other *'insiders" trading provides 
little incremental information. We also repeat our analysis without distinguishing among 
insiders, but instead pooling all insider transactions for each firm. We find that aggregate 
insider trading is not informative and does not improve upon hedge returns based on ac- 
cruals alone. These results suggest that the top five executives' trades signal the most 
valuable information about accrual persistence, and validate our design choice. 

We measure hedge returns before transaction costs, yet a large portion of the hedge 
return arises from the short side of the hedge. While collateral transaction costs seem 
unlikely to explain the large returns to our short position, we are not able to estimate them, 


18 We also examine the annual returns to the various hedge portfolios on a year-by-year basis. Similar to Sloan 
(1996), we find that the annual hedge returns based on accruals are positive in 10 of 12 years. The annual hedge 
returns are positive for strategies that combine insider selling and total accruals (12 out of 12 years), current 
accruals (11 of 12 years), and unexpected current accruals (11 of 12 years); and hedges based on shorting these 
high accrual decile firms that also have abnormal insider selling yield higher returns than the accrual-only hedge 
in 10 of 12 years. In addition, we find no indication that the annual hedge retums decrease over the period 
1985—1996. This suggests that the relation between insider trading and accrual persistence appears stable over 


time. 

19 Our return estimate of 3.3 percent likely understates the profitability of trading strategies based solely on insider 
trading, because we do not measure returns immediately following the public reporting of insider trades. How- 
ever, our conclusions would not be affected if the returns to the strategy based on insider trading alone were, 
in line with prior work, in the range of 5 to 6 percent. Estimates of one-year-ahead size-adjusted returns to 
strategies based on insider trading equal 5 percent in Rozeff and Zaman (1988), 6 percent in Seyhun (1998), 
and 4.8 percent in Lakonishok and Lee (2001) who also adjust for book-to-market effects. 
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and we thus do not know whether these returns are sufficient to compensate investors for 
the costs and risks associated with short sales. We do, however, assess the reasonableness 
of these seemingly large hedge returns in three ways. First, we repeat the analysis after 
eliminating delisted firms for which, as in-Sloan (1996), we assume a —100 percent delisting 
return. The results are robust to the elimination of these delisted securities; for example, 
we obtain a hedge return of 22.6 percent for the trading strategy that short sells firms with 
high accruals and abnormal selling and takes a long position in firms with low accruals, 
while the hedge return is 23.6 percent when we use the whole sample. 

Second, collateral transaction costs are higher for smaller, lower priced firms, and short 
sellers typically focus on firms with market capitalization greater than $500 million to 
reduce the risk that a lender demands the return of a stock (Staley 1997). Therefore, we 
reformulate our hedge portfolios subject to the restriction that firms in the long and short 
positions must be in CRSP-size-deciles 6 through 10. We obtain smaller but still substantial 
hedge returns: the returns to the trading strategy that short sells firms with high accruals 
and abnormal selling and takes a long position in firms with low accruals is 18.7 percent, 
whereas when we use the whole sample, the corresponding hedge return is 23.6 percent. 

Third, we investigate whether the hedge returns can be explained by omitted variables 
associated with future returns. We consider six such characteristics: (1) the market to-book 
ratio (MTB), (2) returns in the prior year (КЕТ, _,), (3) earnings yield (EPRATIO), (4) firm 
size (LMVE), (5) earnings surprise (SURP), and (6) beta (BETA), and we estimate the 
following regression:” 


SIZEADJR,,, = a + a,HEDGE, + a,MTB, + a,RET,_, + a,EPRATIO, (2) 
+ a;LMVE, + a,SURP, + a,BETA, 


where SIZEADJR,,, is the one-year ahead size-adjusted return to each of our firms in the 
hedge portfolios, and HEDGE is an indicator variable equal to 1 when we take a long 
position in the firms’ stock and 0 otherwise. 

We mean-adjust all independent variables except HEDGE. As a result, we interpret the 
slope coefficient on HEDGE, a,, as the return to the hedge portfolio after controlling for 
the effect of the other variables. Similarly, we interpret the intercept (aa) as the return to 
the short position in the hedge portfolio and the sum of a, and a, as the return to the long 
position in the portfolio after controlling for the effect of the other variables. We estimate 
Equation (2) year-by-year as well as in a pooled cross-sectional regression. Because we 
obtain similar results in both analyses, we present only the pooled results. 

Table 5 reports the size-adjusted returns to various hedge portfolios after controlling 
for these six possible alternative determinants of future returns. Panel А presents the hedge 
returns to the three possible accrual-only hedges, and Panel B presents the hedge returns 
to the same three accrual measures after taking a short position in the insider selling firms 
in the highest accrual decile. Thus, the hedge return differences between Panels A and B 
are attributable solely to the incremental effect of using insider selling information. 


2 Prior research has shown these characteristics are correlated with subsequent returns: (1) the market-to-book 
ratio, following evidence in Chan et al. (1996), Davis (1994), and Haugen and Baker (1996), who document 
that firms with high market-to-book ratios subsequently earn lower returns; (2) returns in the prior year, following 
evidence in Jegadeesh (1990), and Jegadeesh and Titman (1993) that short-run returns tend to continue in the 
subsequent year; (3) earnings yield, following evidence that firms with low P/E ratios outperform firms with 
high P/E ratios on a risk-adjusted basis (among others, Haugen and Baker 1996); (4) firm size and beta, 
pog етос пы своде соса Зенон о vri дао асои E апа 
(5) earnings surprise, to capture the post-announcement drift documented by (among others) Freeman and Tse 

(1989) and Bernard and Thomas (1989). 
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In Panel A of Table 5, the dependent variables are returns for firms in the total accruals, 
current accruals, and unexpected current accruals hedge portfolios. Panel A indicates hedge 
returns of 12 to 13 percent after controlling for these other factors. These hedge returns 
are similar to those reported in Table 4 that exclude the six control variables. In Panel B 
of Table 5, returns to hedges that combine accruals and abnormal insider selling system- 
atically exceed those to the accrual-only hedges in Panel A. The hedge returns range be- 
tween 22 and 23 percent, and are only slightly lower than those reported in Table 4. 

In sum, controlling for market-to-book ratio, prior year returns, earnings yield, firm 
size, earnings surprise, and beta does not diminish the profitability of our hedge strategies. 
This suggests.that our hedge portfolio returns are not simply manifestations of market-to- 
book, price momentum, P/E, size, or post-earnings announcement drift effects. 


TABLE 5 
Hedge Portfolio Performance after Controlling for Various Factors Associated 
with Future Returns 
(p-level in parentheses) 
SIZEADJR,., = аз + аНЕБСЕ, + a,MTB, + a,RET,, 
+ a,EPRATIO, + a,LMVE, + а ЗОЕР, + a,BETA? 
Panel A: Accrual and Unexpected Accrual Hedges 
Long Portfolio: All firms in decile 1 of the specified accrual metric (i.e., most income-decreasing 


accruals), 
Short Portfolio: All firms in decile 10 of the specified accrual metric (i.e., most income-increasing 
accruals). | 
Total Accruals Current Accruals Unexpected Current Accruals 
Intercept 0.069 —0.068 —0.069 
(0.001) (0.001) (0.001) 
HEDGE 0.121 0.129 0.125 
(0.001) (0.001) (0.001) 
MTB —0.001 —0.001 —0.001 
(0.567) (0.715) (0.741) 
RET(t-1) 0.018 0.004 0.001 
(0.200) (0.751) (0.960) 
EPRATIO 0.021 0.024 0.018 . 
(0.005) (0.015) (0.071) 
LMVE —0.026 —0.024 —0.025 
(0.001) (0.002) (0.001) 
SURP 0.001 0.006 : 0.006 
(0.881) (0.467) (0.447) 
BETA 0.048 0.043 0.043 
(0.001) (0.001) (0.002) 
Observations 4251 4,257 4,117 


(Continued on next page) 
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TABLE 5 (Continued) 


Panel B: Accrual and Insider Selling Hedges 

Long Portfolio: All firms in decile 1 of the specified accrual metric (i.e., most income-decreasing 
accruals). 

Short Portfolio: Abnormal selling firms in decile 10 of the specified accrual metric (i.e., most 
income-increasing accruals). 


Abnormal Selling and Abnormal Selling and Abnormal Selling and 


l Total Accruals Current Accruals Unexpected Current Accruals 
Intercept —0.187 —0.164 —0.172 
(0.001) (0.003) (0.004) 
HEDGE 0.238 0.227 0.227 
(0.001) (0.001) (0.001) 
MTB —0.001 —0.001 0.001 
(0.709) (0.829) (0.869) 
ВЕТ(Е — 1) 0.021 —0.002 —0.003 
(0.326) (0.909) (0.882) 
EPRATIO 0.022 0.028 0.021 
(0.019) (0.051) (0.180) 
LMVE —0.026 —0.021 —0.035 
(0.016) (0.063) (0.003) 
SURP 0.001 0.007 0.006 
(0.934) (0.506) (0.548) 
BETA 0.038 0.029 0.036 
(0.038) (0.121) (0.072) 
Observations 2,388 2,395 2,301 
* Variable definitions: 


SIZEADJR = the one-year ahead size-adjusted return to each of our firms in the hedge portfolios; 
HEDGE = an indicator variable equal to 1 when we take a long position in the firms’ stock and 0 otherwise; 
and 
SURP = the difference between income before extraordinary items in the fourth quarter in the most recent 
year and the same quarter in the previous year, deflated by market value of equity. 
Variables MTB, RET(t — 1), EPRATIO, LMVE, BETA, insider trading variables and accrual metrics are defined 
in Table 2. All variables (excluding HEDGE) are mean-adjusted. We rank firms on the magnitude of their accruals 
and assign them in equal numbers to ten portfolios each year. 





Notwithstanding the above evidence, the possibility remains that our findings are due 
to other unknown omitted risk factors rather than to investors failing to understand the 
valuation implications.of large income-increasing accruals accompanied by abnormal sell- 
ing. If the returns to our trading strategy stem from isolating firms with low earnings quality, 
then the hedge returns should diminish after the subsequent earnings fail to materialize. In 
untabulated analyses, we find that returns to various accrual and abnormal insider selling 
hedges are statistically insignificant in the second year after portfolio formation. This sug- 
gests that our inferences are unlikely to be an artifact of omitted risk factors. 
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Distinguishing Opportunistic Earnings Management from Changes in Firm 
Performance 

Our tests of earnings persistence require that managers act as informed traders, not that 
they opportunistically manage earnings. Thus, our evidence that income-increasing accruals 
accompanied by abnormal insider selling are associated with less persistent earnings sug- 
gests either: (1) that managers artificially inflate earnings, or (2) that changes in the firm's 
economic environment lead to transitory income-increasing accruals. We assess the extent 
to which earnings management is a likelv explanation for the lower persistence of income- 
increasing accruals accompanied by abnormal insider selling, by investigating whether these 
firm-years are associated with three signs of earnings management: (1) significantly positive 
performance-matched abnormal accruals, (2) a greater propensity to make income- 
increasing accounting choices, and (3) a higher incidence of small positive reported earnings 
and small increases in reported earnings. We conduct our analyses for total accruals, current 
accruals, and their unexpected counterparts, but because we obtain similar results across 
accrual metrics, we report in Table 6 only the results for current accruals. 


Performance-Matched Abnormal Accruals 

Firms with income-increasing accruals accompanied by abnormal insider selling have 
mean accruals (and unexpected accruals) that significantly exceed zero. However, this result 
is not conclusive of earnings management because accruals are a priori not estimates of 
earnings management, and unexpected accruals measure managerial discretion with error 
(see discussions in McNichols 2000 and Beneish 2001). Following Kothari et al. (2001), 
we identify for each income-increasing accrual firm a performance-matched firm based on 
industry membership (two-digit SIC code), year, and lagged return on assets (ROA). We 
evaluate whether our firms' current accruals significantly exceed those of their matched 
counterparts. The test assumes that the expected or normal level of accruals for a given 
firm in a given industry and year, is the level of accruals for the firm's performance-match 
and is equivalent to estimating Kothari et al's (2001) performance-matched abnormal 
accruals. ?! 

Table 6, Panel A, reveals that firms with income-increasing current accruals accom- 
panied by abnormal insider selling still have more positive accruals than their performance- 
matched counterparts. The mean performance-matched current accruals are 0.029, signifi- 
cantly positive at p = 0.001. We also find that performance-matched current accruals for 
abnormal insider selling firms significantly exceed the corresponding measures for firms in 
which there is no abnormal trading (p 0.02), and for abnormal insider buying firms 
(p = 0.01).2 To the extent that performance matching isolates accruals stemming from 
managerial discretion, the evidence suggests that our income-increasing accrual, abnormal 
insider selling firms on average engage in more upward earnings management relative to 
both their performance-matched counterparts and to other income-increasing accrual firms. 


?! Kothari et al. (2001) show that performance-matched accruals lead to estimates of unexpected accruals that are 
smaller in magnitude and to better-specified tests relative to Jones-like models of aggregate accruals. However, 
the results of our test should be interpreted with caution, because the external validity of performance-matched 
accruals remains to be established, and because, like aggregate accrual models, performance matching is silent 
about the form and extent of managerial discretion. 

2 Firms with i income-increasing current accruals and no abnormal insider trading also have significantly greater 
income-increasing accruals than their performance-matched counterparts (p = 0.001). In contrast, the results for 
firms with income-increasing current accruals that occur concurrently with abnormal insider buying are mixed. 
Mean and median performance-matched current accruals equal 0.006 (p-value = 0.376) and 0.012 (p-value 
= 0.001), respectively, and only the median is distinguishable from zero. 
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TABLE 6 
Tests of Earnings Management 


Panel A: Performance-Matched Current Accruals* 
Performance-Matched Current 





Accruals 
POR Current Áccruals 
Insider Trading and Accrual Partition Mean Median Positive Mean Median 
Income-Increasing Current Accruals 0.029 0.035 64.1 0.087 0.059 
and Abnormal Insider Selling (1) (0.001) (0.001) 
Income-Increasing Current Accruals 0.016 0.021 60.1 0.066 0.038 
and No Abnormal Trading (2) (0.001) (0.001) 
(1) vs. (2) Mean t-test and Median 2.17 2.48 
Wilcoxon-Z [p-value] [0.02] [0.01] 
Income-Increasing Current Accruals 0.006 0.012 57.3 0.062 0.036 
and Abnormal Insider Buying (3) (0.376) (0.001) 
(1) vs. (3) Mean t-test and Median 2.53 3.31 
Wilcoxon—Z [p-value] [0.01] [0.01] 


Panel B: Depreciation Methods of Sample Firms Relative to Performance-Matched Firms? 


Less Income- Same More Income- 

Insider Trading and Accrual Partition Increasing Method Increasing p-leveF 

Income-Increasing Current Accruals 0.128 0.696 0.176 0.004 
and Abnormal Insider Selling 

Income-Increasing Current Accruals 0.173 0.666 0.161 0.981 
and No Abnormal Trading 

Income-Increasing Current Accruals 0.160 0.674 0.166 0.843 
and Abnormal Insider Buying 


Panel C: Bad Debt Allowance for Sample Firms vs. Performance-Matched Firms? 


________Меап (median) —— ^ Difference 
Insider Trading and Accrual Partition Sample Firms Matched Firms [p-level] 
Income-Increasing Current Accruals 0.049 0.058 —0.008 
and Abnormal Insider Selling (0.031) (0.033) [0.028] 
Income-Increasing Current Accruals 0.048 0.053 —0.005 
and No Abnormal Trading (0.030) (0.032) [0.001] 
Income-Increasing Current Accruals 0.045 0.048 —0.003 
and Abnormal Insider Buying (0.031) (0.033) [0.376] 


(Continued on next page) 





Beneish and Vargus—Insider Trading, Earnings Quality, and Accrual Mispricing 785 


TABLE 6 (Continued) 


Panel D: Earnings Per Share (EPS) for Accrual and Insider Trading Partitions? 


Percent 
Percent of Firms Reporting с. 
ТОЛИКЕ E T PRESS t-statistic Reporting 
Insider Trading and Accrual Partition —0.05 to 0.00 0.00 to 0.05 (p-value) Profits 
Income-Increasing Current Accruals 1.25 3.53 10.82 82.6 
and Abnormal Selling | (0.01) 
All other firm-years 1.77 4.28 2.40 69.9 
(0.02) 


Panel E: Change in Earnings Per Share (EPS) for Accrual and Insider Trading Partitions 


Percent of Firms Reporting md 


Changes in EPS from t-statistic Reporting 
Insider Trading and Accrual Partition —0.05 to 0.00 0.00 to 0.05 (p-value)! Increases 


Income-Increasing Current Accruals 1.73 6.44 6.22 76.8 
and Abnormal Selling (0.01) 

All other firm-years 217 5.78 5.26 64.8 
(0.01) 


"For each insider trading and positive-accrual firm, we identify a performance-matched firm based on industry 
membership (two-digit SIC), year, and lagged return on assets (ROA). Following Kothari et al. 2001), we estimate 
performance-matched abnormal accruals as the difference between each accrual metric for our sample and per- 
formance-matched control firms. 

* Following Teoh et al. (1998), we rank the various depreciation methods (Compustat annual footnote 15) according 
to their effect on income: (1) straight line, (2) combination of methods, and (3) accelerated. If, for example, a 
firm uses straight-line depreciation while its match uses a combination of methods, then we classify our sample 
firm’s method as more income-increasing than that of its match. 

* The test focuses on observations with dissimilar depreciation methods and evaluates whether the frequency of 
income-increasing and income-decreasing choices are equal. 

* Dependent Variable = Bad Debt Allowance + Gross Accounts Receivable, where Bad Debt Allowance is Com- 
pustat item #67 and Gross Accounts Receivable is Compustat item #2. 

° EPS is computed as Net Income Before Extraordinary Items divided by the Number of Shares Outstanding. 
Change in EPS refers to the change in EPS in two consecutive years. 

* We follow Degeorge et al. (1999) and compute the following statistic: 

= (Alog(p(x,)) — mean jer, ла (Alog(px))]) + s.d iex, а (Alog(p(x))) 


p(x,) = the proportion of observations in bin n of the distribution, and 
К = a small symmetric region around bin n (the bin of interest). 
We compute the change in the logarithm of the proportion of observations falling in the bin containing O to the 
bin immediately to the left of 0. We compare this difference to the mean difference in айјаселі bins.in a small 
symmetric region of 10 cells around, but excluding, the threshold of interest. We also compute the sample standard 
deviation of the differences. Following Degeorge et al. (1999), the resulting statistic follows a t-distribution with 
9 degrees of freedom and the p-values we report are based on one-tailed tests. 
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Accounting Choices 

Following Teoh et al. (1998), we investigate the extent to which our sample firms' 
depreciation methods and provision for bad debts are more income-increasing than those 
of their performance-matched counterparts. Table 6, Panel B reports that income-increasing 
accruals, insider-selling firms are significantly more likely to use income-increasing depre- 
ciation methods than their performance-matched counterparts (p — 0.004). In contrast, 
income-increasing accrual firms with no abnormal trading or with abnormal buying are not 
more likely to use income-increasing depreciation methods than their performance-matched 
controls. 

Panel C of Table 6 reports that firms with income-increasing accruals and either ab- 
normal insider selling or no abnormal trading have lower bad debt allowances than their 
performance-matched counterparts (p — 0.028 and 0.001, respectively). In contrast, the bad 
debt allowance of income-increasing accrual, insider-buying firms is not distinguishable 
from that of their performance-matched counterparts. Collectively, these results suggest that 
our income-increasing accrual, abnormal insider selling firms tend to be more aggressive 
in their accounting choices: they tend to report lower depreciation and lower bad-debt 
expense than their performance-matched controls. 


Frequency of Reported Earnings around Zero or Zero Earnings Changes 

We also follow Burgstahler and Dichev (1997) and Degeorge et al. (1999) and examine 
the distribution of reported earnings around two thresholds: (1) zero earnings, and (2) last 
year's earnings. In Table 6, Panel D, we find that there are 2.28 percent (3.53 — 1.25) more 
firms just to the right (vs. the left) of the zero earnings threshold for income-increasing 
current accruals accompanied by abnormal insider selling. This is not significantly different 
from the corresponding percentage for all other firm-years in the sample (2.51 percent). We 
find similar results in Panel E; there are 4.71 percent more firms to the right (vs. the left) 
of the zero earnings change threshold for income-increasing current accruals accompanied 
by abnormal insider selling, but this is not significantly different from the corresponding 
percentage for all other firm-years in the sample (3.61 percent). There are thus disconti- 
nuities in both subsamples, but the discontinuities are not larger for income-increasing 
accruals accompanied by abnormal insider selling than for other firm-years. 

Because investigating such discontinuities speaks only to whether earnings management 
likely occurs in the vicinity of the threshold, Panels D and E also display the proportions 
of firms that report profits and increases in earnings. We find that firms with income- 
increasing current accruals accompanied by abnormal selling are significantly more likely 
to report profits (82.6 percent) and higher earnings relative to the prior year (76.8 percent) 
than all other firm-years in the sample (69.9 and 64.8 percent, respectively)?? Absent earn- 
ings management, these results are surprising because they show that firms in which we 
observe contemporaneous insider selling are more likely to report profits and annual earn- 
ings increases. 

Overall, we interpret the evidence in these additional analyses as supporting the prop- 
osition that firms with income-increasing accruals accompanied by abnormal insider selling 
likely engaged in upward earnings management. However, income-increasing accruals are 
also mispriced when there is no abnormal insider trading. Thus, we conclude that oppor- 
tunistic earnings management is only a partial explanation for accrual mispricing. 


75 Binomial tests reject the null hypothesis of equality in the proportions of firms reporting profits (2 = 10.25, 
p-value = 0.001), and the null hypothesis of equality in the proportions of firms reporting increases in earnings 
(Z — 9.28, p-value — 0.001). 
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У. ROBUSTNESS CHECKS 

Our results depend critically on the validity of our insider trading measure. In the 
absence of a model to determine the equilibrium amount of information-motivated insider 
trading, we assess the sensitivity of our results by (1) controlling for factors associated with 
the intensity with which firms award stock-based compensation, and (2) using Insider Con- 
sensus as an alternative means of classifying firm-years into different abnormal buying/ 
selling groups. Our results are robust to these additional checks. 

Although we suspect that insider selling increases with the intensity of stock-based 
compensation, we are unaware of any empirical evidence documenting such a relation. 
First, data for such a study are not readily available. Second, most stock-compensation 
awards offer executives the option to either acquire the firms' stock or to receive in cash 
the option's intrinsic value by exercising Stock Appreciation Rights (SARs). This option 
attenuates the potential positive correlation between stock-compensation intensity and in- 
sider selling intensity, because executives who exercise SARs are not required to file insider 
trading reports (SEC Form 4) as their stock ownership does not change. Nonetheless, we 
conduct several tests to ensure that our inferences are not attributable to insider trading 
acting as an instrument for firm characteristics that are associated with differential accrual 
persistence. 

Prior work has shown that the use of stock compensation awards increases with firm 
size and with firms' growth opportunities (e.g., Lewellen et al. 1987; Smith and Watts 1992; 
Gaver and Gaver 1993). Because we measure abnormal insider trading relative to other 
similarly sized firms, our insider trading measures control for variation in stock-based com- 
pensation intensity that is associated with firm size; however, our measures do not control 
for growth, and Tarpley (2000) suggests that firms with higher growth have less persistent 
accruals 


To control for the possibility that our measure of abnormal insider selling is merely a 
proxy for the variation in stock-compensation intensity that is associated with the firm's 
growth, we repeat our analyses after controlling for growth. Specifically, we modify our 
model by adding interactions of market-to-book ratio (MTB) with the six accrual-based 
variables in Equations (1a) and (1b). Untabulated analyses reveal that after controlling for 
the effect of growth on the persistence and pricing of accruals, our results are unchanged: 
income-increasing total accruals are significantly less persistent for firms with abnormal 
insider selling (0.637) relative to firms for which there is no abnormal trading (0.774) 
(F-test = 9.06, p-level = 0.001). Although income-increasing total accruals are significantly 
less persistent for firms with higher growth, further analysis reveals that insider trading 
dominates growth in terms of its effect on accrual persistence.» Similarly, including the 
market-to-book interactions has little effect on our tests of rational pricing. After controlling 
for growth, we still find that the market overprices income-increasing total accruals accom- 
panied by abnormal insider selling, relative to these accruals' implications for one-year- 
ahead earnings (likelihood ratio = 4.92, p-level = 0.013), but we find no evidence that the 


% Prior work has investigated other potential determinants of the intensity of stock compensation awards, such as 
managerial ownership, the agency costs of debt, and tax costs, but the evidence has been mixed. For example, 
Lewellen et al. (1987) and Matsunaga (1995) conclude that managerial ownership is unrelated to stock option 
awards, but Mehran (1995) documents a negative relation. Similarly, Matsunaga (1995) and Mehran (1995) find 
that leverage is unrelated to stock option awards, but Lewellen et al. (1987) find a positive relation. 

25 For example, the estimated coefficient on the interaction between МТВ and SPOSACC (income-increasing total 
accruals accompanied by abnormal insider selling) is significantly negative (-0.014, p-level = 0.001). Using the 
median value of MTB for abnormal insider selling firms (2.6) to evaluate the effect of this interaction, the 
estimated persistence of income-increasing accruals would further decline by —0.036 (-0.014 х 2.6), or about 
one quarter of the decline due to abnormal insider selling —0.137 (0.774 — 0.637). 
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market misprices the interaction between MTB and SPOSACC (likelihood ratio — 1.65, 
p-level = 0.199). This suggests that the mispricing of income-increasing total accruals 
accompanied by abnormal insider selling is not an artifact of insider selling proxying for 
growth. We obtain similar results for models based on current accruals and unexpected- 
current accruals and conclude that our findings are robust to variation in firms’ growth 
opportunities. 

Other determinants of stock-compensation intensity may explain cross-sectional differ- 
ences in accrual persistence, but data on these determinants are not available for large 
samples over the period we study. To the extent that other determinants of stock- 
compensation intensity are stable over time for a given firm, we can further probe this issue 
by examining whether our insider trading measure repeatedly classifies observations from 
the same firm as abnormal insider selling. Our 1,952 abnormal insider selling firm-years 
are based on 1,101 firms. Of these, 635 firms (58 percent) appear only once (out of 12 
possible years) in our abnormal selling group, 263 firms (24 percent) appear twice (out of 
12 possible years) and the remaining 203 firms (18 percent) appear in three or more years. 
Thus, our abnormal insider trading classification is not merely a proxy for firm-specific 
characteristics. Moreover, we find that persistence and pricing tests confirm our prior results 
when we repeat our analyses after deleting firms that have more than two abnormal insider 
selling firm-years during the 12-year sample period. 

We also repeated our analyses using an alternative measure of insider trading—Insider 
Consensus. Because top executives’ trading is unanimous in 98 percent of our sample firm- 
years, classifying firms into abnormal trading groups using Insider Consensus is nearly 
equivalent to treating all firm-years with positive net shares traded as abnormal buyers and 
firm-years with negative net shares traded as abnormal sellers. The results are somewhat 
weaker, but, with one exception, our inferences are unchanged; the single exception is that 
we find no evidence that the persistence of income-increasing accruals differs between the 
abnormal insider buying and no abnormal trading groups. 


VI. CONCLUSION 

This paper provides evidence that insider trading 15 an informative signal about earnings 
quality and the valuation implications of accruals. Specifically, we show that (1) the one- 
year-ahead persistence of income-increasing accruals is significantly lower when accom- 

.panied by abnormal insider selling and greater when accompanied by abnormal insider 
buying; (2) the accrual mispricing phenomenon observed in previous work (e.g., Sloan 
1996) is due to the mispricing of income-increasing accruals; (3) investors appear to price 
all income-increasing accruals as though they are of high quality; (4) one-year-ahead hedge 
returns to trading strategies based on accruals and insider trading significantly exceed those 
based on accruals alone; and (5) the lower persistence of income-increasing accruals ac- 
companied by abnormal insider selling appears at least partly attributable to opportunistic 
earnings management. 

This paper extends Sloan (1996) by suggesting that accrual mispricing is largely due 
to the mispricing of income-increasing accruals. Thus, although prior work suggests that 
the accrual-mispricing phenomenon is due to current accruals or to the unexpected com- 
ponent of accruals, our results suggest that researchers focus on the income-increasing 
component of those accruals. Second, our evidence suggests that opportunistic earnings 
management partially accounts for investors' failure to understand the low persistence of 
income-increasing accruals that are accompanied by abnormal insider selling. Although this 
evidence only pertains to the abnormal insider selling subsample, the accumulation of ev- 
idence in Beneish (1999), Beneish et al. (2002), and in this study is consistent with some 


Beneish and Vargus—Insider Trading, Earnings Quality, and Accrual Mispricing 789 


managers inflating earnings so they can sell their firms’ equity at higher prices. Thus, future 
research could investigate the extent to which insider trading opportunities provide an in- 
centive for earnings management. 

Our findings also have implications for insider trading research. Although prior research 
has documented that insider trading is profitable (e.g., Jaffe 1974; Finnerty 1976; Givoly 
and Palmon 1985; Rozeff and Zaman 1988; Seyhun 1998), this research has largely been 
unable to identify precisely what type of information gives insiders the edge. Our findings 
suggest that insiders exploit their superior knowledge of the economic factors underlying 
the persistence of their firms’ income-increasing accruals. 

Finally, the results have implications for accounting and investing professionals. In 
particular, the evidence that contemporaneous insider trading is informative about the qual- 
ity of the noncash components of earnings suggests that members of audit committees and 
auditors who are now required to report to audit committees on the quality of their clients’ 
earnings (AICPA 1999) could benefit from examining executives’ trading. 

Three limitations of this study raise issues for future research. One limitation is the 
assumption that our insider trading measures capture managers’ information-motivated 
rather than diversification-, liquidity-, or tax-motivated trading. Extant insider trading re- 
search provides no model of the equilibrium amount of insider trading; rather, it describes 
empirical regularities that we exploit in developing our measures of abnormal trading and 
in conducting robustness tests. Despite our efforts, we cannot rule out the possibility that 
our insider trading measures reflect trading that is not information-motivated. 

A second limitation is that our measures of accruals capture managerial discretion with 
error. We attempt to minimize the measurement error, and we conclude that earnings man- 
agement is only a partial explanation for the lower persistence of income-increasing accruals 
accompanied by abnormal selling, and the resultant mispricing. However, we cannot com- 
pletely rule out the possibility that the lower persistence of these accruals arises because 
of adverse changes in the firm’s economics. The isolation of the discretionary component 
of accruals is worthy of further research. 

A final limitation is that we do not provide a theory for our asymmetric findings that 
market participants appear to misprice only income-increasing accruals. One possibility is 
to explore whether investors are overly optimistic about firm growth prospects (e.g., see 
DeAngelo et al. 1996), or whether they simply appear overly optimistic about firm prospects 
because they have a preference for holding firms with positively skewed returns. 
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I. INTRODUCTION 

arge U.S. corporations usually pay their senior executives a salary, an annual bonus, 

and long-term incentive compensation. Although the annual bonus is not usually the 

largest component of executive pay, it plays an integral role in corporate management 
control systems. The annual bonus motivates all executives to be more productive, and 
often represents the main component of incentive pay for mid-level executives.! The effect 
of bonus plans on executives’ incentives is also important for practitioners and researchers 
who design and evaluate alternative performance measures. For example, accounting-based 
annual bonus plans motivate executives to be more productive in the short-term (e.g., 
Holthausen et al. 1995b), but the manner in which firms design and revise accounting-based 
bonus plans may also encourage executives to misrepresent their reported accounting per- 
formance (e.g., Leone and Rock 2002). 

Bonus plans' effects on executives' incentives (and hence firm value) are important, but 
detailed descriptions of the salient features of bonus plans are rarely available, especially 
for mid-level executives. À typical executive bonus plan specifies the compensation earned 
by an executive as a function of the performance measure used to evaluate him (Murphy 
2001). Specifically, a firm pays an executive a prespecified target bonus if the executive's 
actual performance equals a prespecified performance standard and pays more or less than 
the target bonus if the executive's performance is greater or less than the performance 
standard.” 

Our objective is to provide evidence about the determinants of executives’ target bo- 
nuses, and what target bonuses imply about an important component of management control 
systems—performance standards. We focus on executives’ target bonuses (rather than ex 
post actual bonuses) because, by definition, target bonuses reflect firms’ ex ante incentive 
design decisions, and are unaffected by unsystematic ex post events that affect executives’ 
actual bonuses. Consistent with the implications of agency theory, we show that execu- 
tives’ target bonuses reflect firms’ ex ante intentions to motivate their executives optimally, 
thereby increasing firm value. In particular, we find that executives’ target bonuses (mea- 
sured relative to executives’ base salaries) are negatively associated with a proxy for mea- 
surement noise in accounting-based performance metrics, and positively associated with 
proxies for firms’ growth opportunities and the extent of executives’ decision-making au- 
thority. Non-CEO executives’ target bonuses are also positively associated with their CEO’s 
target bonus. This evidence confirms that related findings in prior studies of executives’ ex 
post actual bonuses (e.g., Fisher and Govindarajan 1993; Baiman et al. 1995; Nagar 2002) 
also apply to executives’ target bonuses that more accurately reflect firms’ ex ante incentive 
design decisions. Our evidence also demonstrates that economic determinants of CEO com- 
pensation, documented in studies such as Smith and Watts (1992) and Gaver and Gaver 
(1993), also extend deeper in the organization to group, division, and plant managers. 

Because target bonuses reflect firms’ ex ante intentions to motivate their executives 
optimally, target bonuses provide a unique window through which we can draw inferences 
about the otherwise unobservable performance standards that underlie executives’ target 


1 In our sample, the median non-CEO executive’s annual bonus is $48,000, representing approximately 16 percent 
of pay and 52 percent of incentive pay. For CEOs, the median annual bonus is approximately $344,000, repre- 
senting 21 percent of pay and 41 percent of incentive pay. 

2 This definition of target bonus is consistent with the language in corporate proxy statements and the academic 
literature. For example, Holthausen et al. (1995a) describe budget-based plans in which firms specify target 
bonuses fo: each executive but actual bonuses vary depending on the degree to which executives achieve pre- 
established performanre budgets. 
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bonuses. This is important because performance standards are a key component of man- 
agement control systems; the way firms set performance standards, the way they revise 
them over time, and the ease with which executives achieve those standards affect execu- 
tives' incentives to increase firm value. Our study provides the first large sample evidence 
that provides insight into the evolution of executives’ performance standards. 

Multiperiod agency models often predict that firm value is higher if a principal can 
commit in advance to adopt standards that do not incorporate information about an agent's 
past performance (Laffont and Tirole 1993, 16). However, some of these same models also 
suggest that a sequentially rational principal can benefit ex post if he reneges on this 
agreement and uses information about an agent's past performance in setting the agent's 
future compensation (e.g., Milgrom and Roberts 1992, 232). Of course, if firms use exec- 
utives' superior past performance as a standard for evaluating their future performance, then 
executives may reduce their productivity in early periods (which in turn likely reduces firm 
value) to avoid being held to higher (1.е., ratcheted) standards in the future. Still other 
research suggests that firms adjust performance standards differently depending on whether 
executives’ past performance was above or below expected performance (Weitzman 1980; 
Leone and Rock 2002). 

Since the prior theoretical literature offers different predictions about how firms set 
standards, the question of whether firms fully or partially adjust performance standards for 
executives' past performance is largely an empirical issue. Unfortunately, researchers rarely 
have access to performance measure and performance standard data on a large scale, be- 
cause firms almost never disclose such proprietary details. Consequently, we use bonus data 
and compare executives' actual bonuses with their target bonuses over two consecutive 
periods to infer the manner in which firms revise executives' performance standards. Our 
inference relies on the definition of target bonus—an executive earns more than his target 
bonus if he performs above his preestablished performance standard, and he earns less than 
his target bonus if he performs below standard. Hence, the probability an executive earns 
more than his target bonus corresponds to the probability that he performs better than his 
standard. It follows that if firms revise performance standards in a manner that fully in- 
corporates executives' past performance, then both the probability that an executive earns 
more than his target bonus and the amount of this excess bonus should be independent of 
the executive's past performance. In contrast, if firms do not fully incorporate executives' 
past performance in setting their performance standards (e.g., because of an implicit or 
explicit commitment to discount past performance information), then both the probability 
that an executive earns more than his target bonus and the amount of this abnormal bonus 
depends on the executive's past performance. 

Our evidence is consistent with the view that firms do not fully adjust performance 
standards for executives' past performance. In particular, we show that if an executive 
previously earned more than his target bonus, then he has a 72 percent chance of earning 
more than his target bonus again in the current year. In contrast, if an executive previously 
earned less than his target bonus, then he has only a 42 percent chance of earning more 
than his target bonus in the current year. Likewise, we find that an executive's expected 
abnormal bonus (defined as the difference between his actual bonus and target bonus) in 


3 Basing executive compensation on performance standards creates other incentive problems. For example, if firms 
set performance standards as part of their participative budgeting process, then executives may game their par- 
ticipation to ensure that standards are set below their expected performance (e.g., Chow et al. 1991). In addition, 
the manner in which firms set and revise executives’ performance standards may encourage executives to smooth 
reported performance (e.g., Holthausen et al. 1995a). 
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any period is significantly positively associated with his abnormal bonus in the prior period. 
These findings hold for both CEOs and lower-level business unit executives, suggesting a 
firm-wide reluctance to fully adjust performance standards for executives' past performance. 

In a single-firm study of budget targets, Leone and Rock (2002) conclude that firms 
ratchet managers' budget targets upward following superior past performance, thus moti- 
vating high-performing managers to consciously reduce their reported performance. How- 
ever, they do not examine the extent to which firmis revise managers' targets upward, or 
whether these ratcheted targets fully reflect managers' past performance. In contrast, our 
large sample results suggest that firms discount executives' past performance in setting their 
future compensation, potentially mitigating executives' incentives to reduce their reported 
performance. 

Since our evidence concerning the way performance standards are revised is indirect, 
we investigate alternative interpretations for our results. First, we consider whether our 
results could be explained by the fact that some firms pay their executives discretionary or 
subjective bonuses for dimensions of performance that are not easily quantifiable (e.g., 
Bushman et al. 1996; Ittner et al. 1997; Murphy and Oyer 2002). If these dimensions of 
performance persist through time but are not explicitly incorporated in executives' perform- 
ance standards, then executives' abnormal bonuses may be positively serially correlated. 
Supplementary analyses do not support this alternative interpretation. Specifically, firms' 
propensity to pay their executives subjective bonuses is unrelated to the serial correlation 
in their executives’ abnormal bonuses. 

Our results are also susceptible to the interpretation that executives smooth their re- 
ported performance. That is, if executives adjust performance downward when they are 
likely to exceed their standard and inflate performance when they are likely to miss their 
standard, then a positive serial correlation in executives' abnormal bonuses may be attrib- 
utable to performance smoothing rather than to firms' standard-setting practices. Evidence 
from supplementary analysis for a sample of CEOs is inconsistent with this explanation. 
Specifically, we find that the serial correlation in a CEO's abnormal bonuses is unrelated 
to our proxy for a CEO's opportunity to adjust reported performance—the magnitude of 
his firm's accounting accruals. 

In the next section, we discuss the role of executive target bonuses, provide a framework 
that links executive bonuses with performance, and develop a set of research hypotheses. 
In Section III we describe our sample and empirical methods, including the way we measure 
our compensation and explanatory variables. Section IV presents our empirical results. In 
Section V, we address alternative interpretations for our results and discuss robustness tests. 
Finally, in Section VI, we offer some concluding remarks. 


II. INCENTIVE BONUSES, TARGETS, AND PERFORMANCE STANDARDS 

Executive bonus plans include three basic components: performance measures, per- 
formance standards, and the relation between pay and performance.* Figure 1 depicts a 
typical executive bonus plan that shows the link among these three components (Murphy 
2001, 251). If an executive's performance equals the standard, then he earns his target 
bonus. Bonus plans also often specify a minimum bonus (corresponding to a threshold 
performance level) and a maximum bonus, both usually expressed as a percentage of the 


* Firms jointly design (1) compensation practices (bonuses, stock options, and other short-term and long-term 
compensation), (2) performance measurement systems, and (3) policies for delegating decision-making authority. 
Nonetheless, we focus exclusively on executive annual bonus plans, and defer a comprehensive general equilib- 
rium analysis for future research. 


Indjejikian and Nanda—Target Bonuses and Performance Standards 797 





FIGURE 1 
A Typical Executive Annual Bonus Plan 
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Adapted from Murphy (2001, 251). 


executive's target bonus. Finally, the pay-for-performance relation in the “incentive zone” 
in Figure 1 is often linear, but may also be convex or concave. 

. Figure 1 notwithstanding, research on the incentive effects of bonus plans face two 
difficulties: (1) there is little theoretical guidance about how the combination of various 
bonus plan features contributes to managerial incentives, and (2) firms rarely publicly dis- 
close detailed information about bonus plan components, especially for mid-level execu- 
tives. Prior literature has used either the existence of bonus plans or the amount of exec- 
utives’ actual bonuses as proxies for the “incentive power” of bonus plans (e.g., Gaver and 
Gaver 1993; Holthausen et al. 1995a). In contrast to this prior research, we focus on ex- 
ecutives' target bonuses (rather than ex post actual bonuses) because, by definition, target 
bonuses reflect firms' ex ante incentive design decisions, and are unaffected by unsystematic 
ex post events that affect executives' actual bonuses. More importantly, since executives' 
target bonuses explicitly reflect executives' performance standards, focusing on target bo- 
nuses provides insights about otherwise unobservable performance standards. 


Determinants of Executives’ Target Bonuses 
We begin by examining the economic determinants of executives’ target bonuses in 
order to establish that firms design target bonuses to motivate their executives optimally. 
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Such evidence is necessary to support our maintained proposition. that the. performance 
standards that underlie executives' target bonuses affect executives' incentives. 

Agency theory suggests that measurement noise affects the way firms use performance 
measures to compensate executives (e.g., Holmstrom 1979; Lambert and Larcker 1987). 
Since annual bonus plans explicitly depend on accounting-based performance criteria 
(Holthausen et al. 1995a; Bushman et al. 1996; Murphy 1999), we expect executives' target 
bonuses to be negatively associated with the measurement noise in accounting-based 
metrics. 

Agency theory suggests that firms with greater investment opportunities reward their 
executives (whether CEOs or business unit managers) with greater incentive pay to motivate 
them to be more productive (Smith and Watts 1992; Gaver and Gaver 1993). Prendergast 
(2001) and Nagar (2002) further suggest that firms provide more incentive pay to those 
executives who exercise greater decision-making authority in order to align executives' 
interests with shareholders' interests. Thus, we predict that an executive's target bonus is 
positively associated with both his firm's investment opportunities and the extent of his 
decision-making authority. 

Finally, prior literature that relies on social comparison theory (e.g., O'Reilly et al. 
1988) suggests that management control systems at lower levels in an organization tend to 
parallel or complement control systems at higher levels in an organization. In addition, 
Holmstrom and Tirole (1989) intimate that providing complementary incentives throughout 
a hierarchical organization can enhance firm value. We interpret this literature as suggesting 
that a firm's bonus plans tend to have similar incentive attributes regardless of executives' 
rank in the organization. Thus, we predict that lower-level business unit executives' target 
bonuses are positively associated with their CEO's target bonus. 


H1: Àn executive's target bonus is negatively associated with measurement noise in 
his firm's accounting-based performance metrics. An executive's target bonus is 
positively associated with his firm's growth opportunities, the extent of his deci- 
sion-making authority, and his CEO’s target bonus. 


Hypothesis 1 may appear similar to predictions in the prior literature (e.g., Smith and 
Watts 1992; Gaver and Gaver 1993; Fisher and Govindarajan 1993; Bushman et al. 1994; 
Baiman et al. 1995; Nagar 2002). However, in contrast to most prior research, we use panel 
data on target bonuses (rather than actual bonuses) for a broad cross-section of firms, and 
we include non-CEO business unit executives as well as CEOs. More importantly, H1 is a 
necessary precondition for our study of executive performance standards. Indeed, our in- 
ferences about executives’ performance standards are important only if target bonuses reflect 
firms’ ex ante intentions to motivate their executives optimally and increase firm value. 


Executives’ Performance Standards and Target Bonuses 

In dynamic environments, the way firms update and revise an executive’s performance 
standards to reflect his past performance affects the executive’s current and future incen- 
tives. For instance, if a firm revises an executive’s performance standard upward because 
of the executive’s superior past performance, then the executive may reduce his productivity 
in early periods to avoid being held to higher, or ratcheted, standards in the future. Firms 
can benefit if they commit not to use executives’ superior past performance against them. 
For example, firms can agree in advance to long-term compensation arrangements that keep 
standards partly or completely fixed through time. Unfortunately, such commitments may 
not be credible because a sequentially rational firm benefits (ex post) if it uses past per- 
formance information in revising the executive’s compensation arrangement (Meyers 1995; 
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Meyers and Vickers 1997; Indjejikian and Nanda 1999). Moreover, а firm's incentive to 
renege and reset standards based on available information is likely to be stronger for bonus 
plans than for other forms of pay because, by definition, firms can renegotiate bonus plans 
annually. The following example (drawn from Johnson & Johnson's 2001 proxy statement, 
p. 11) aptly illustrates a firm's predicament in deciding how to use executives' past per- 
formance in setting their future performance standards. 


The annual amount of expected improvement in EVA is fixed. To ensure that the EVA 
element provides strong incentives for management to annually increase shareholder 
value and does not reward poor performance by reducing performance standards or 
penalize superior performance by raising performance standards, the Compensation 
Committee allowed no recalibration of the expected EVA. improvement for the three 
fiscal years 1997—1999. However, due to the significant changes in the Company's 
business since EVA was adopted, such recalibration was performed for fiscal year 2000. 


To develop testable hypotheses about the extent to which firms adjust performance 
standards for an executive's past performance, we develop a simple framework that links 
an executive's compensation to his performance. We assume that a firm's executive works 
for two periods, t — 1,2, and the firm rewards the executive based on a measure of his 
performance, X,, evaluated relative to a performance standard, S, We also assume that S, 
depends only past standards and past performance, as in S, = k(S, ,, X, 1). Of course in 
reality, a performance standard, 5, may also reflect new information unrelated to S, , and 
X, ,. Our framework can accommodate such new information, but our results are unaffected 
as long as the new information is orthogonal to the executive's past performance. Finally, 
if the firm does not adjust the performance standard for the executive's past performance, 
then S, is timeless and does not depend on X, ,. 

Given this framework, we let p be the probability that the executive's performance 
achieves (1.е., equals or exceeds) his standard in the second period, conditional on the 
executive achieving his standard in the first period. Similarly, we define q as the probability 
that the executive achieves his standard in the second period, conditional on the executive 
x his standard in the first period. That is, р = РКХ, = S,|X, = 5,), and а = РКХ, 
= SIX, < 5). 

If p = 4, then the probability that the executive achieves his standard in the second 
period is independent of whether the executive's performance exceeded or fell short of his 
standard in the first period. In contrast, if p = q, then the likelihood that the executive will 
achieve his standard in the second period depends on whether the executive achieved his 
performance standard in the first period. For instance, if р > а, then an executive is more 
likely to achieve his performance standard in the second period if he achieved his perform- 
ance standard in the first period than if he did not. Technically, p = q if (and only if) the 
probability that the executive achieves his performance standard given his past performance, 
РКХ, = S,X,) depends on the realization of X,—if РКХ, = S,|X,) is an increasing 
function of X,, then p > q, whereas if РКХ, = S,[X,) is a decreasing function of X,, then 
р < а. РКХ, = S,[X,) depends on the combined effect of (1) the information reflected in 
5, = k,(S,, Ху), and (2) the characteristics of the conditional distribution of X, given X,.° 
To focus on the information reflected in Sj, we make the following Observation. 


5 A simple illustration of this combined effect is a setting in which X, and X, are statistically independent so that 
the conditional distribution of X, given X, does not depend on X,. If $, is timeless (i.e., does not depend on 
Xj), then Pr(X, = 5,Х,) is independent of X, and thus p = q. In contrast, if S, depends on X,, then p * q 
even though X, and X, and are statistically independent. 
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Observation: If the joint probability distribution of X, and X, is normal or lognormal, 
then S, = E(X,|X,) implies p = q. 
Proof: See Appendix. 


Intuitively, this observation suggests that if an executive's performance standard fully 
reflects the information in his past performance, in the sense that S, = E(X,|X,), then the 
probability that the executive will achieve his standard this period is independent of his 
past performance (1.е., р = а). Although this observation does not hold for all potential 
joint distributions of performance, it aptly characterizes the implication of arguments in the 
prior literature that sequentially rational firms use all available information in setting ex- 
ecutives’ performance standards. In H2a and H2b below, we rely on this observation and 
state the null hypothesis assuming that an executive's performance standard fully reflects 
information about his past performance. This null hypothesis provides a specific point 
estimate that we can test against the alternative hypothesis that S, + E(X,|X,). 

As stated earlier, we lack executive performance standard data to test S, = E(X,|X,) 
огр = q directly. Instead, we compare executives' actual bonuses with their target bonuses 
over two consecutive periods to infer whether performance standards reflect executives' 
past performance. Since an executive earns more than his target bonus if he performs above 
his performance standard, and he earns less than his target bonus if he performs below 
standard, the probability that the executive performs above his standard corresponds to the 
probability that he earns more than his target bonus.’ This link between the probability that 
the executive achieves his performance standard and the probability that he earns more than 
his target bonus suggests that, if S, = E(X,|X,), then the following hypothesis should hold. 


H2a: The probability that an executive receives a bonus greater than or equal to his 
target bonus is independent of whether, in the prior period, the executive received 
a bonus that was greater than or less than his target bonus. 


The preceding Observation (and H2a) focuses on the probability that the executive 
achieves his performance standard, given that he did (ог did not) achieve his standard in 
the prior year. To develop a test that incorporates the magnitude by which the executive's 
performance exceeds his performance standard, we focus on the term E(X, — S,|X, — S,). 
Regardless of the joint distribution of X, and X,, if S, = E(X,[X,) (plus or minus a con- 
stant), then E(X, — S,[X, — S,) is independent of X,. That is, if the executive's performance 
standard fully reflects the information in his past performance, then we expect abnormal 
performance, defined as X, — S, to be serially uncorrelated. 

To assess whether executives' abnormal performance is serially correlated, we analyze 
whether executives’ abnormal bonuses (defined as actual bonuses less target bonuses) аге 
serially correlated. The magnitude of an executive's abnormal bonus is a reasonable proxy 
for the (unobservable) magnitude of his abnormal performance within the “incentive zone” 
in Figure 1, because an executive's bonus is an increasing function of his performance. 
Moreover, if this pay-for-performance relation is linear, or if the joint distribution of X, 
and X, is normal, then S, = E(X,|X,) implies that the executive's expected second-period 


6 Sufficiency of S, = E(X,IX,) for p = q also holds for rectangular distributions of the form f(x,, х = b, 0 
< x, < x, = 1/Vb (where b is positive), but it does not hold for exponential distributions. 

7 The probability that an executive earns more than his target bonus may not correspond to the probability that he 
achieves the performance standard if firms consistently pay their executives discretionary bonuses for dimensions 
of performance that are not explicitly reflected in executives’ performance standards. We address this issue in 
Section V. 
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abnormal bonus is independent of his prior period abnormal bonus (see the Appendix for 
proof). Hence, for circumstances where executives' abnormal bonuses reflect their abnormal 
performance, we state a different version of our second hypothesis as follows. 


H2b: Executives' abnormal bonuses are serially uncorrelated. 


H2a and H2b together address whether performance standards fully impound all rele- 
vant information about executives’ past performance; that is $, = E(X,|X,). The alternative 
hypothesis (5, # E(X,[X,)) is that firms incorporate information about executives’ past 
performance in setting current period performance standards, but less completely than pro- 
posed under H2a and H2b. Indeed, as discussed earlier, firms may benefit ex ante (but not 
ex post) if they ignore executives' past performance, or at least use past performance in- 
formation less aggressively, in establishing future performance standards (e.g., Milgrom and 
Roberts 1992, 232; Laffont and Tirole 1993, 16). Prior literature also suggests that firms 
may revise performance standards asymmetrically; for example, firms may increase stan- 
dards following above-standard performance, but not reduce standards following below- 
standard performance (Weitzman 1980; Holthausen et al. 1995a; Leone and Rock 2002). 
Our tests explicitly allow for the possibility that firms revise executives' performance stan- 
dards asymmetrically. 

Finally, H2a and H2b are joint hypotheses about the information reflected in executives’ 
standards and the probability distributions of managerial performance, but H2a applies to 
a broader set of circumstances than H2b. If managerial performance through time is joint 
normally distributed, then $, = E(X,|X,) is sufficient for both hypotheses. On the other 
hand, if managerial performance is joint log normally distributed, then S, = E(X,|X,) is 
sufficient for H2a but not for H2b unless the pay-for-performance relation is also linear. 


Ш. EMPIRICAL METHODS 

Sample and Data 

Our sample consists of 397 firms comprising 4,576 managers and 11,383 manager- 
years, from Hewitt Associates' compensation surveys of public domestic companies for 
eight years, 1988 to 1995.3 То be included in our sample, a firm must be in the Hewitt 
Associates' survey for at least two consecutive years and must report base salaries, target 
bonuses, and actual bonuses for at least one of the following executives: CEO, group 
manager, division manager, or plant manager. À group manager has responsibility for mul- 
tiple divisional profit centers, whereas a division manager typically has profit-center re- 
sponsibility for a single division within a group. The 397 public companies satisfying these 
criteria are relatively large, multidivisional companies representing a variety of industries. 

The Hewitt Associates’ annual compensation survey reports executive salaries and tar- 
get bonuses for the current fiscal year and the bonus paid in the current year for prior fiscal 
year's performance. Hence, in comparing executives' actual and target bonuses, we use two 
consecutive compensation surveys and match the reported target bonus in one year with 
the actual bonus paid in that year as reported in the next year's compensation survey. This 
matching of executives' target and actual bonuses limits our analysis to fiscal years 1988 
to 1994. Also, because the Hewitt survey compiles compensation information for mana- 
репа! positions rather than for individual executives, we cannot ensure that an individual 


* Lambert et al. (1993), Holthausen et al. (19955), Murphy (1999, 2001), and Murphy and Oyer (2002) use similar 
proprietary compensation data. Hewitt Associates collects these executive compensation data re through a 
mail survey with follow-up telephone conversations to verify its accuracy. 
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in a position in one year is the same individual who was in the survey in the prior year. 
Hence, if executive turnover is rampant in our sample period, then comparing executives' 
actual and target bonuses (especially through time) may lead to incorrect conclusions about 
executives’ performance. That said, we believe that the mismatching of actual and target 
bonuses due to managerial turnover is unlikely to be a serious problem. Based on publicly 
available information, the average tenure of CEOs in our sample is more than six years 
(the median is five years), and Bushman et al. (1994) report that division managers in a 
comparable set of firms from the same compensation surveys average 3.7 years on the job. 


Compensation Variables 

We measure an executive's target bonus, and his corresponding actual bonus, relative 
to the executive's base salary. This controls for scale effects and also reflects the fact that 
firms commonly specify executives' target bonuses as a fraction of their base salaries. Thus, 
for t = 1988,...,1994, we have: 


4 


Actual bonus an executive earns for fiscal year t performance 


Executive's base salary for fiscal year t со 


А, = 


Target bonus ап executive expects to earn for fiscal year t performance 


Executive's base salary for fiscal year t Ade 


Т, = 


and our measure of an executive's abnormal bonus is given by: 


[Actual bonus — Target bonus] for fiscal year t performance 


Executive's base salary for fiscal year t МИ 


Age T= 


Table 1 provides descriptive statistics on CEO and non-CEO executive salaries, bonus 
payments, А, T, T, — T, ,, A, — T, and abnormal bonus as a percentage of target bonus, 
(A, — T)/T, The CEO and business unit executive salaries average $602,090 and $169,350 
respectively, and the corresponding bonus payments average $412,110 and $74,800 
respectively. — 

Table 1 shows that CEOs' target and actual bonuses are higher—in both absolute terms 
and as a percentage of base salary—than non-CEOs' target and actual bonuses. T, an 
executive's target bonus as a percentage of his base salary, varies in the cross-section but 
exhibits little change from year to year. Although the distributions of the compensation 
variables in Table 1 differ between the CEO and non-CEO executives, we have no a priori 
reason to expect our hypotheses to vary between the CEO and non-CEO subsamples. Nev- 
ertheless, we conduct most of our tests separately for CEOs and non-CEO executives. 

Table 1 also shows that executives' mean and median abnormal bonus percentage, 
(A, — T)/T,, is positive for both CEOs and non-CEO executives, suggesting that executives 
in our sample period tended to perform above the standard that defined the target bonus. 
Table 2 shows that executives' mean and median abnormal bonus percentage is positive for 
all but one year and that there is considerable cross-sectional dispersion in this abnormal 
bonus percentage in all years. More than 6 percent of the (A, — T,)/T, observations are 
—1, indicating that the executives performed below the threshold at which they earned 
bonuses (1.е., А, = 0). The time pattern in the abnormal bonus percentage appears to 
correspond to general economic trends. Although we have no a priori reason to predict 
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TABLE 2 
Distribution of Executives’ Abnormal Bonus as a но of Target Bonus, 
(A, — ТОЛ, by Year 





(1988-1994» 
Std. Ist 3rd 

„јат п. Mem Den Quartile Median Quartile %>0 %=— 
1988 1,743 0.21 0.64 —0.18 0.15 0.50 62.48 2.58 
1989 994 0.34 0.88 —024 0.15 0.67 60.06 2.92 
1990 1,483 0.05 0.59 —0.36 0.03 0.39 52.66 5.80 
1991 1,702 —0.05 0.56 —041 —0.03 0.26 47.12 9.81 
1992 1,769 0.01 0.61 —0.41 0.04 0.37 53.25 11.76 
1993 1,840 0.07 0.61 —0.32 0.05 0.40 54.13 7.39 
1994 1,852 0.23 0.61 —0.14 0.21 0.56 66.04 3.24 
Full 

Sample 11,383 0.11 0.65 —0.29 0.08 0.44 56.49 6.42 


* The compensation data are for 366 CEOs and 4,210 non-CEO (group. division, and plant) executives of 397 firms 
over the years 1988—1994. Hence, the descriptive statistics are for 1,380 CEO-year and 10,003 non-CEO manager- 
year observations. 

А, = 100 X the executive's actual bonus for fiscal year t performance, scaled by the executive's year t base salary. 

T, = 100 X the executive's target bonus for fiscal year t performance, scaled by the executive's year t base salary. 


that our hypotheses are time-sensitive, we include year-dummy variables in our multiple 
regressions. 


Explanatory Variables 

Hypothesis 1 predicts that an executive’s target bonus is negatively associated with 
measurement noise in accounting-based performance metrics, and is positively associated 
with a firm’s growth opportunities, the extent of the executive’s decision-making authority, 
and a firm’s propensity to offer incentive compensation to the CEO. 


Measurement Noise in Accounting-Based Metrics 

Prior compensation research often uses the variance of an accounting rate of return as 
a proxy for the unobservable measurement noise in accounting-based performance metrics 
(e.g., Lambert and Larcker 1987; Holthausen et al. 1995b). Lacking accounting rate of 
return data for individual business units, we use the variance of a firm's annual return on 
equity to proxy for performance-measure noise for all of the firm’s managerial positions. 
We compute a firm’s accounting return on equity as its income before extraordinary items 
divided by its average common equity, as reported in the 2001 annual Compustat files. For 
each executive, we compute the time-series variance of his firm’s accounting return-on- 
equity over the ten-year period prior to the executive’s first appearance in our sample. We 
predict an executive’s target bonus is negatively associated with the variance of his firm’s 
annual return on equity (VarRoe). 
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Growth Opportunities | 
Following Smith and Watts (1992), we use a firm's market-to-book ratio as а proxy 
for its growth opportunities. Lacking data on the growth opportunities of individual business 
units, we use a firm's market-to-book ratio as a proxy for growth opportunities for all its 
business units. We predict an executive's target bonus is positively associated with his firm's 
market-to-book ratio, measured as the ratio of market value of equity to book value of 
. equity, as reported in the 2001 annual Compustat files. Our empirical proxy is the firm's 
average market-to-book ratio (MTB) computed over a ten-year period prior to the first year 
that an executive appears in our sample. We iriclude only firms with a positive book value 


of equity. 


Extent of Executives! Decision-Making Authority 

We measure the extent of an executive's decision-making authority using three varia- 
bles: size of the executive's organizational unit, the uncertainty in the firm's product/market 
environment, and the executive's reporting level in the firm. 

Prior research suggests that large firms require more expert managers (e.g., Rosen 1982; 
Smith and Watts 1992), large firms have more investment opportunities (e.g., Gaver and 
Gaver 1993; Smith and Watts 1992), and that the cost of directly monitoring an agent is 
greater in large firms (Eaton and Rosen 1983). Ceteris paribus, this implies that executives 
of large firms have more decision-making authority and greater impact on firm value than 
executives of small firms. Consequently, agency theory predicts that executives of larger 
firms receive more base pay and, in particular, more incentive pay than executives of smaller 
firms. We expect this relation between firm size and incentive pay to also apply to a firm's 
business units (groups, division, and plants). Thus, we predict an executive's target bonus 
is positively associated with the size of the unit for which he is responsible. For CEOs, 
we expect their target bonus to be positively associated with firm-wide sales revenues. We 
expect non-CEOs’ target bonuses to be positively associated with their business units’ sales 
revenues. Because the distribution of sales is skewed, we use the natural logarithm of 
sales (LnSales) as the independent variable in all our tests. Sales revenue data are from 
Hewitt Associates’ compensation surveys, which report sales revenues for the firm and for 
each surveyed business unit. For plants, Hewitt Associates estimates sales revenue based 
on the plant’s production volume. 

Our second proxy for the extent of an executive’s decision-making authority is the 
uncertainty of his firm’s product-market environment, measured by the variance of annual 
firm stock returns. Since firms facing greater uncertainty in their product/market environ- 
ments likely delegate more responsibility to lower-level executives (Prendergast 2001), we 
predict an executive’s target bonus is positively associated with the variance of his firm’s 
annual stock returns.? We compute the time-series variance of annual stock returns over a 
ten-year period prior to the first year that an executive appears in our sample. Because the 
distribution of the variance of stock returns is skewed, we use the natural logarithm of the 
variance of stock returns (VarRet) as our empirical proxy. We obtain annual return data 
from the 2001 annual Compustat files. 


? Prior studies also use the variance of annual stock returns as proxies for a firm's growth opportunities (Smith 
and Watts 1992; Gaver and Gaver 1993), and measurement noise in market-based performance measures (Lambert 
and Larcker 1987), rather than as a proxy for an executive’s decision-making authority. Under all interpretations, 
we expect an executive’s target bonus to be positively associated with the variance of the firm’s annual stock 
returns. 
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Our last proxy for the extent of an executive's decision-making authority is an execu- 
tive's reporting level (Level). Hewitt Associates' provides executive reporting-level data 
where executives lower in a firm's hierarchy are assigned higher numerical values (e.g., 
Level 0 is the board of directors, Level 1 is the CEO, and so on). Ceteris paribus, executives 
lower in a firm's hierarchy (i.e., higher values of Level) likely wield less decision-making 
authority, and are more easily monitored by their superiors (e.g., Gerhart and Milkovich . 
1990; Baiman et al. 1995). This suggests that firms provide less incentive compensation to 
lower-level executives. Thus, we predict an executive's target bonus is negatively associated 
with his reporting level. 


Firm Propensity to Offer Incentive Compensation 

Finally, we measure a firm's propensity to offer incentive compensation to its CEO by 
including the CEO's target bonus as an explanatory variable in predicting target bonuses 
for non-CEO executives. Fisher and Govindarajan (1993) and Baiman et al. (1995) docu- 
ment a positive relation between a CEO's actual short-term bonus ratio and the correspond- 
ing ratio for (lower-level) profit center managers. Thus, we predict that a business unit 
executive's target bonus is positively associated with his CEO's target bonus. 


IV. EMPIRICAL RESULTS 
Descriptive Statistics 

Table 3 presents descriptive statistics for the explanatory variables we use to test our 
first hypothesis. The statistics are for 238 CEOs and 2,743 distinct non-CEOs of 262 (of 
the original 397) firms that have complete information for all the explanatory variables. We 
average all variables with multiple manager-year observations (Firm sales, Business unit 
sales, Level, CEOs' T, and non-CEOs' T) over the sample period. 

Panel A of Table 3 shows that the mean and median firm sales are $5.7 billion and 
$2.8 billion, respectively, whereas the corresponding sales for business units are $1 billion 
and $295 million. The mean and median variance of annual return-on-equity are 0.018 and 
0.003, whereas the mean and median variance of annual stock return are 0.042 and 0.036, 
respectively. The mean and median market-to-book ratios are 2.33 and 1.84, respectively. 
These statistics are similar in magnitude to those documented in prior research (e.g., Gaver 
and Gaver 1993). Finally, the mean and median reporting levels of business unit executives 
are 3.5 and 3, respectively, which implies that the median business unit executive is two 
reporting levels below the CEO, and three reporting levels below the board of directors. 

Panel B of Table 3 presents the correlation matrix among the variables used to test H1 
for the non-CEO sub-sample only. Non-CEO executives' target bonuses are significantly 
negatively correlated with measurement error in accounting-based performance measures 
(variance of return on equity), positively correlated with business unit size (logarithm of 
sales), growth opportunities (market-to-book ratio), and their CEO's target bonus (CEOs' 

Т), and negatively correlated with their reporting level in the organization. These findings 
provide preliminary univariate support for our first hypothesis. 


Test of H1 
Table 4 reports tests of H1 based on cross-sectional ordinary-least-squares regressions.!? 
As in Table 3, we use one observation for each CEO and non-CEO executive by averaging 


1? Multicollinearity in Table 4 is not a concern since the variance inflation factors for the regressions are all below 
2, and thc condition numbers are all below 5. 
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TABLE 3 
Descriptive Statistics for Determinants of Executives’ Target Bonuses* 


Panel A: Descriptive Statistics 


Ist 3rd 
Variables n Mean Median Quartile Quartile Std. Dev. 
Variance of return on 
equity 262 0.018 0.003 0.001 0.009 0.066 
Market-to-book ratio 262 2.325 1.844 1.371 2.954 1.386 
Firm sales ($ millions) 262 5,715 2,781 1,343 6,750 8,047 
Business unit sales 
($ millions) 2,743 1,033 295 93 885 3,661 
Variance of stock returns 262 0.042 0.036 0.028 0.048 0.027 
Level (only non-CEOs) 2,743 3.5 3 E 4 1.02 
CEOs’ average target 
bonus (T) 238 0.613 0.582 0.500 0.694 0.230 
Non-CEOs’ average target 
bonus (T) 2,743 0.375 0.356 0.288 0.450 0.144 
Panel B: Correlation Table for the Sample of Non-CEOs* 
Market- Logarithm of 
to-Book Logarithm the Variance of Non- 
Ratio of Sales Stock Returns Level CEO's T 
Variance of return on 
equity 0.044 —0.020 0.526 0.029 —0.041 
Market-to-book ratio 0.034 —0.079 —0.022 0.098 
Logarithm of sales —0.151 —0.323 0.407 
Logarithm of the variance 
of stock returns —0.093 0.028 
Level | —0.458 
CEO's T 0.315 


* The descriptive statistics are for 238 CEOs and 2,743 distinct non-CEOs of 262 firms. We compute а firm's 
variance of return on equity over the 10-year period prior to the first year that a firm's CEO or non-CEO executive 
appears in our sample. Market-to-book ratio is a firm's average ratio of market value of equity to book value of 
equity, computed over the 10-year period prior to the first year that a firm's CEO or non-CEO executive appears 
in our sample. Firm sales is a firm's average reported revenue for the years the firm is in our sample. Business 
unit sales is a business unit's average reported revenue for tbe years the business unit is in our sample. А firm's 
variance of stock returns is the time-series variance of annual stock returns over the 10-year period prior to the 
first year that a firm's CEO or non-CEO executive appears in our sample. Level is a non-CEO executive's average 
reporting level for the years the executive is in our sample. The CEO and non-CEO executives' T is their average 
target bonus scaled by their base salary. 

5 Bold numbers indicate significance at the 1% two-tailed level. 
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TABLE 4 
Test of H1: OLS Estimates of the Determinants of Executives’ Target Bonuses* 
Model for CEOs: T = а + B,VarRoe + B,MTB  B,LnSales + B,VarRet 


Model for non-CEOs: 
T = а + B,VarRoe + B,MTB + B,LnSales + B,VarRet + B,Level + B,CEOsT 


Independent Predicted (1) (2) (3) 
Variables Sign CEOs Non-CEOs Non-CEOs 
Intercept 0.825** 0.347** 0.365** 
(3.58) (6.72) (7.39) 
VarRoe > —0.005 —0.005** —0.005** 
(—0.59) (–3.01) . (23418) 
MTB + 0.020* 0.009** 0.004* 
(2.29) (4.91) (2.09) 
LaSales + 0.083** 0.027** 0.022** 
(7.37) (7.57) (14.34) 
` VerRet * 0.125** 0.024** 0.027** 
(4.01) (3.40) (4.03) 
Level = — —0.052** —0.055** 
(-21.57) (-23.70) 
CEOs T + — — 0.150** 
(16.64) 
Adjusted R? 26.13% 33.87% 40.10% 
F-statistic 6.24 83.62 99.76 
n 238 2,743 2,657 


*,** Significant at the 5%, and 1% two-tailed level respectively. 

"The sample is 238 CEOs and 2,743 distinct non-CEOs of 262 firms. The CEO and non-CEO executives’ T is 
their averaged target bonus scaled by their base salary. VarRoe is a firm's variance of return on equity over the 
10-year prior to the first year that a firm's CEO or non-CEO executive appears in our sample. МТВ is a firm's 
average ratio of market value of equity to book value of equity, computed over the 10-year period репог to the 
first year that a firm's CEO or non-CEO executive appears in our sample. LnSales is the natural logarithm of 
average firm sales and average business unit sales for the CEO and non-CEO regressions respectively. VarRet is 
the natural logarithm of the time-series variance of annual stock returns over the 10-year period prior to the first 
year that a firm's CEO or non-CEO executive appears in our sample. Level is a non-CEO executive's average 
reporting level for the years the executive is in our sample. We report coefficient estimates from OLS regressions 
and asymptotic t-statics based on White (1980) standard errors in parantheses. 


multiple manager-year observations over the sample period.!! Column (1) regresses the 
CEOs’ average target bonuses on proxies for measurement noise in accounting-based рег- 
formance metrics, firm growth opportunities, and the extent of CEOs' decision-making 
authority. Column (2) reports the corresponding results for non-CEO executives, including 
the executives' reporting level as an additional proxy for the extent of their decision-making 


п We obtain qualitatively similar results if we treat each manager-year observation as independent but include 
year-dummy variables in the OLS regressions. 
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authority. Finally, Column (3) reports results for non-CEO executives after including their 
СЕО” average target bonus as a proxy for a firm's propensity to offer incentive compen- 
sation to its CEO. All columns also include industry dummy variables to control for industry 
differences in compensation practices.? For parsimony, we do not report these dummy- 
variable coefficients in Table 4. 

The results in Table 4 are generally consistent with our predictions. An executive's 
target bonus is significantly negatively related to VarRoe, our proxy for noise in accounting- 
based performance measures, but only for non-CEOs. An executive's target bonus is sig- 
nificantly positively related to his firm's market-to-book ratio consistent with incentive pay 
increasing in firm growth opportunities. The three proxies for the extent of an executive's 
decision-making authority have significant coefficients, all consistent with our predictions: 
target bonus increases with sales (LnSales) and the variance of stock returns (VarRet) and 
decreases with a non-CEO executive's reporting level (Level). Finally, a non-CEO execu- 
tive's target bonus is significantly positively associated with his CEO's target bonus, our 
measure of the firm's propensity to offer incentive compensation to its CEO. 

The evidence in Table 4 confirms that determinants of ex post actual bonuses identified 
in prior research (e.g., Fisher and Govindarajan 1993; Baiman et al. 1995; Nagar 2002) 
also explain firms' ex ante incentive design decisions, as reflected in executives' target 
bonuses. Our evidence also demonstrates that determinants of CEO incentive compensation, 
documented in studies such as Smith and Watts (1992) and Gaver and Gaver (1993), apply 
deeper in the organization to group, division, and plant managers. More importantly, the 
evidence that target bonuses reflect a firm's ex ante intentions to motivate its managers 
optimally provides a unique window through which we can draw inferences about the 
performance standards that underlie executives' target bonuses. 


Test of H2a 

Table 5 presents tests of H2a. As discussed earlier, if performance standards fully reflect 
an executive's past performance, then the probability that an executive receives at least his 
target bonus should be independent of whether he received an above-target or below-target 
bonus in the prior year. Table 5 shows that if a CEO received at least his target bonus last 
` year, then he has а 72 percent chance of receiving at least his target bonus again this year. 
In contrast, if a CEO's bonus was less than his target bonus last year, then he has only a 
42 percent chance of receiving at least his target bonus this year. À non-parametric test of 
differences in proportions shows that this difference is statistically significant with a 
z-statistic of 9.48. 

Table 5 also shows that if a non-CEO executive received at least his target bonus last 
year, then he has a 69 percent chance of receiving at least his target bonus again this year. 
In contrast, if a non-CEO executive's bonus was less than his target bonus last year, then 
he has only a 42 percent chance of receiving at least his target bonus this year. Again, a 
non-parametric tests of differences in proportions shows that this difference is statistically 
significant with a z-statistic of 20.45. 

The evidence in Table 5 rejects the null hypothesis that the probability that an executive 
will achieve his performance standard is independent of his past performance, suggesting 
instead that firms do not fully adjust standards to reflect executives' past performance. 


12 We do not include firm fixed effects in the non-CEO regressions in Table 4 because they would subsume firm- 
level economic determinants of non-CEO target bonuses that we explicitly identify. Morecver, including the 
CEO’s target bonus as an explanatory variable for the non-CEO regression in Model 3 controls for (unmodeled) 
firm-specific factors that affect non-CEO target bonuses. 
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TABLE 5 
Test of H2a: Frequency Distribution of Executives’ Actual vs. Target Bonuses 
in Consecutive Periods* 





CEOs Non-CEO Managers 
(n = 970) (n = 5,722) 
A, « T, A, = T, А, < T, А, = T, 
Anı < Та % of Total 
Observations 23.7 16.8 26.3 18.9 
% of Row 
Observations 58.5 41.5 58.2 41.8 
А12 Ty; % of Total 
Observations 16.7 42.8 17.2 37.6 
% of Row | 
Observations 28.1 71.9 31.4 68.6 


Tests: To test whether Pr(A, = ТА, , = T, ,) = РКА, = TJA, , < T, ,) we test for differences in 
proportions (indicated in bold), for CEOs and for non-CEOs separately. For CEOs, the z- 
statistic is 9.48, and for non-CEOs, the z-statistic is 20.45. Both are significant at the 1% 
level, rejecting the null. 


* The sample for tbe test of H2a is 970 CEO-year and 5,722 non-CEO-year observations. A, is the executive's 
actual bonus for fiscal year-t performance, scaled by his year-t base salary. T, is the executive's target bonus for 
fiscal year-t performance, scaled by his year-t base salary. The rows in tbe table correspond to outcomes for which 
the executive's actual bonus was less than (A, , < T,_,), or greater then or equal to (A,_, = T, ,) his target bonus 
in the prior year. The columns correspond to the same outcomes for the current year, t. For CEOs and non-CEOs 
separately, the upper number in each cell is the percentage of the total CEO or non-CEO observations that are 
classified in that cell The lower number in each cell is the conditional percentage—the percentage of row 
observations corresponding to that cell. 


Test of H2b 

Table 6 presents tests of H2b. We regress CEO and non-CEO executives' abnormal 
bonus percentage, (А, — T,)/T,, on its lagged value. We scale (A, — T,) by T, to adjust for 
cross-sectional variation in executives’ target bonus percentages. To allow for the possi- 
bility that firms revise standards asymmetrically depending on whether executives' past 
performance was above or below standard, we include a dummy variable and an interaction 
variable that measure the incremental response if an executive's actual bonus was less than 
his target bonus in the prior year. The OLS regression model that tests H2b is: 





А-Т. Ai- A-T- 
T, = а + В, (= T. T=) + B,BELOW,_, + 83BELOW, , (Lu T Baca) 


1-1 


+ year dummies + industry effects + = (1) 


where BELOW, , = 1 if A, < T, , and 0 otherwise. 
If performance standards fully reflect executives’ past performance, then executives’ 
abnormal bonuses should be serially uncorrelated, and both В, and B, should not differ 


13 We obtain qualitatively similar results when we test #25 using A, — T, rather than (А, — De as the dependent 
variable, and control for scale effects by including 1/T, as an additional independent variab 
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TABLE 6 
Test of #25: OLS Regressions of Persistence in Executives’ Abnormal Bonus Percentages* 





— – ML 
Mode; F A В, (===) + B,BELOW, , + B,BELOW,; · (7) 
1—1 


r 1-Р 


CEOs Non-CEOs 
(1) (2) (3) (4) 
Independent Variables Full Sample Zeros Excluded Еш Sample Zeros Excluded 
Intercept 0.015 0.079 —0.005 0.045* 
(0.29) (1.68) (-0.21) (2.04) 

— bak d ** жє жж 
m 805) (835) (129) (829 
BELOW, , —0.035 —0.041 -0.011 _ 0.005 

(—0.63) (—0.75) (—0.46) (0.20) 
Веро. (S=) Oat 
Adjusted R? 22.00% 19.18% 17.35% 15.17% 
F-statistic 14.50 10.40 59.33 44.86 
F-test: B, + B, = 0 15.58** 1.73 67.63** 15.51** 
n 957 792 5,555 4,907 


*,** Significant at 59b, and 1% two-tailed level, respectively. 

* Columns (1) and (2) estimate the regression model for CEOs, and columns (3) and (4) estimate the regression 
model for non-CEO executives, А, is an executive's actual bonus for fiscal year t performance, scaled by his 
year-t base salary. T, is an executive's target bonus for fiscal year t, scaled by his year-t base salary. BELOW, , 
is a dummy variable equaling 1 if an executive's actual bonus was less than his target bonus in year t-1. The 
regressions also include year and industry dummy variables, but Table 6 suppresses the coefficients. All regressions 
include only executive-years with A, < ЗТ, and A,_, < 3T, ,. In addition, columns (2) and (4) restrict the sample 
to only those executive-years where an executive earned a bonus in both years t and t-1 (A, and A,_, > 0). 
Asymptotic t-statistics based on White (1980) standard errors appear in parentheses. 


significantly from zero—assuming, of course, that executives' abnormal bonuses are mon- 
otonically linked to their abnormal performance. The assumption that executives’ abnormal 
bonuses mirror their abnormal performance clearly holds in the incentive zone depicted in 
Figure 1. However, this assumption does not hold if an executive performs below the 
minimum performance threshold where he earns no bonus or performs better than the 
performance maximum, since in these regions an executive's bonus is not monotonically 
linked to his performance. To control for executives' performance below the threshold, we 
test H2b based on a subsample that excludes observations where executives earn no bonus 
(Column (2) for CEOs and Column (4) for non-CEOs) as well as on the full sample 
(Column (1) for CEOs and Column (3) for non-CEOs). We lack data to directly identify 
cases where executives earn the maximum bonus. However, when executives earn the max- 
imum bonus, their abnormal bonus is likely to be large. To help control for performance 
exceeding the performance maximum, and to mitigate the effects of extreme values, we 
exclude very large abnormal bonuses where an executive's bonus is more than three times 
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his target bonus. Thus, the regressions in Columns (1) and (3) of Table 6 are based on 13 
fewer CEO and 167 fewer non-CEO manager-years relative to Table 5. 

To control for variation in average bonuses across years, detected in Table 2, all re- 
gressions in Table 6 include dummy variables for the year in which the executives earned 
their bonus. To control for (unmodeled) industry-wide factors that may give rise to persistent 
abnormal bonuses over time, all regressions in Table 6 also include industry fixed effects.!4 
For parsimony, Table 6 suppresses the industry and year dummy-variable coefficients. 

The regressions in Table 6 are statistically significant with adjusted R? ranging from 
15 to 22 percent. The coefficient estimates on executives’ past abnormal bonus percentage, 
(А — Т, /T, ,, are positive and significant in all regressions, leading us to reject the 
null hypothesis (H2b) that executives’ abnormal bonuses are serially uncorrelated. 

In Column (1), an insignificant intercept implies that, after controlling for industry and 
year effects, CEOs receive their target bonuses, on average. However, if in the prior year 
a CEO's bonus exceeded his target bonus by 10.0 percent, then his current bonus exceeds 
the target bonus by 4.6 percent, on average. | 

Column (2), which is based on the reduced sample of CEO bonuses that excludes 
observations where the CEO failed to earn a bonus, suggests a similar result, except that 
the coefficient on the interaction term between the prior period abnormal bonus percentage 
and BELOW is significantly negative. Thus, if in the prior year a CEO's bonus exceeded 
his target bonus by 10.0 percent, then his current bonus on average exceeds his target bonus 
by 4.2 percent. However, if in the prior year a CEO missed his target bonus by 10.0 percent, 
then his current bonus misses the target bonus by only 1.5 percent (0.423 — 0.274 in Table 
6) on average, which is insignificant based on an F-test of the sum of coefficients. 

Columns (3) and (4) in Table 6 for non-CEO executives yield similar results. For 
example, Column (3) suggests that if in the prior year a business unit executive's bonus 
exceeded his target bonus by 10.0 percent, then his current bonus exceeds his target bonus 
by 4.2 percent. On the other hand, if a non-CEO executive missed his target bonus by 10.0 
` percent in the prior year, then his current bonus misses the target bonus by 2.8 percent 
(0.424 — 0.148 in Table 6) on average, which is statistically significant based on an F-test 
of the sum of coefficients. 

The results in Table 6 suggest that firms do not fully adjust performance standards for 
executives' past performance. Moreover, we find mixed evidence of an asymmetric stan- 
dard-setting process where firms revise future standards downward to reflect the bad times 
more aggressively than they revise them upward to reflect the good times. 


V. SENSITIVITY ANALYSIS 
Taken together, Tables 5 and 6 provide evidence rejecting H2a and H2b in favor of a 
standard-setting process that does not fully reflect executives' past performance. However, 
because our evidence concerning executives' performance standards is indirect, we inves- 
tigate two alternative interpretations for our results. 


Discretionary or Subjective Executive Bonuses 
The frequency patterns in Table 5 and the serial correlations in Table 6 could arise if 
firms consistently pay executives discretionary or subjective bonuses for dimensions of 


14 We exclude firm fixed effects in the Table 6 regressions because of data limitations in the CEO sample (i.e., 
most firms have only four observations during our sample period 1988—1994). For consistency, we also exclude 
firm fixed effects in the non-CEO regressions. However, in unreported tests, we find qualitatively similar results 
when we include firm fixed effects in the non-CEO regressions. 
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executive performance that are not explicitly incorporated in performance standards. If such 
dimensions of performance persist through time, then executives' abnormal bonuses could 
be serially correlated even if executives' performance standards fully reflect all other di- 
mensions of their past performance. 

Bushman et al. (1995, 1996) report that 40 percent of their sample CEOs and approx- 
imately 50 percent of non-CEO business unit executives receive bonuses based on “indi- 
vidual performance evaluation," which they argue includes discretionary and subjective 
bonuses. For firms in our CEO sample with information about annual bonus criteria, col- 

` lected as part of Hewitt Associates’ annual survéy, we repeat the frequency analysis reported 
in Table 5 after partitioning the firms into two groups: firms that use individual performance 
evaluation and those firms that do not. Untabulated results reveal that the frequency patterns 
reported in Table 5 are unaffected by firms' propensity to pay discretionary or subjective 
bonuses. That is, a CEO is more likely to earn an above-target bonus in the current year 
if he also earned an above-target bonus in the prior year—and this inference holds even 
for CEOs of firms that do not pay subjective bonuses (i.e., those firms that do not use 
individual performance evaluation). 

We also repeat the CEO abnormal bonus regressions in Columns (1) and (2) of Table 
6 after controlling for firms' use of individual performance evaluation. Including a dummy 
variable, IPE, which equals 1 if a CEO's bonus includes individual performance evaluation 
as a criterion, does not affect our inferences. The results, reported in Columns (1) and (2) 
of Table 7, show that the serial correlation in executives' abnormal bonuses occurs even 
after controlling for firms' use of subjective bonuses, and the insignificant interaction be- 
tween the prior period abnormal bonus percentage and IPE suggests that individual per- 
formance evaluation is unrelated to the serial correlation in executives' abnormal bonuses. 

Finally, we compare across the CEO and non-CEO executives in the frequency analysis 

reported in Table 5 as yet another way to corroborate our contention that discretionary 
bonuses do not affect our inferences. Murphy and Oyer (2002) provide evidence suggesting 
that CEOs are less likely than non-CEO executives to receive discretionary bonuses. Hence, 
if the payment of discretionary bonuses were responsible for the frequency patterns in Table 
5, then we would expect these patterns to be more pronounced for non-CEOs. We find no 
significant differences across the CEO and non-CEO groups in Table 5. That is, a CEO's 
chances of receiving at least his target bonus given similar success in the prior period (72 
percent in Table 5) is not significantly different than a non-CEO executive's corresponding 
chances of 69 percent (a test of differences in proportions yields a z-statistic of 1.5). 


Performance Smoothing 

Prior accounting research and the business press suggest that executives often engage 
in income smoothing because they perceive a benefit to reporting less-variable performance, 
or because reported performance may trigger real or perceived consequences around critical 
performance benchmarks (e.g.; Dechow and Skinner 2000; Matsunaga and Park 2001). 
Executive bonus plans that have performance thresholds and caps similar to those in Figure 
1 can motivate executives to smooth their reported performance. For example, Healy (1985) 
suggests that executives shift earnings to a subsequent period whenever performance is 
short of the threshold or exceeds the maximum. Gaver et al. (1995) and Holthausen et al. 
(19952) also find that executives manage earnings downward when their reported perform- 
ance exceeds the maximum, but show that executives manage earnings upward when below 
the threshold. An executive may also smooth performance in the incentive zone if the pay- 
for-performance relation is concave above the standard but convex below. For example, 
an executive can maximize his bonus by "saving" performance for a future period if he 
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TABLE 7 
Robustness Tests 
Persistence in CEOs' Abnormal Bonus Percentages, Subjective Individual Performance 
Evaluation, and Accruals* 
Columns (1) and (2): 
- Т, sp. ape. 
А22 = а + В, a + B,BELOW, , + B,BELOW, , er Ta | і 
+ BJPE + BJIPE · Aci 7 Tea 
То 
Columns (3) and (4): 
= Т, = а + В, mn + B,BELOW, , + B,BELOW,_, Аы ће 
і = #1 
Any — Tea 
+ B,ACCRUAL + B,ACCRUAL · 7 
é 1-1 
Subjective Individual 
Performance Evaluation’ Accruals* 
(1) (2) 3) (4) 
Independent Variables Full Sample Zeros Excluded Full Sample Zeros Excluded 
Intercept 0.004 0.063 0.079 0.144 
(0.05) (0.98) (0.95) (1.84) 
А-Т, 0.532** 0.444** 0.478** 0.422** 
gu (7.44) (6.88) (5.01) (4.97) 
BELOW, , —0.060 —0.045 —0.015 —0.031 
(—0.92) (—0.68) (–0.19) (—0.40) 
NEM —0.286** —0.315* —0.098 —0.123 
BELOW., (Es (—2.60) (–1.96) (-0.55) (70.52) 
IPE 0.075 0.080 — — 
(1.77) (1.85) 
РВ. A -T 709 2 oe — — 
Ti (—0.57) (—0.19) 
ACCRUAL — — —0.074 —0.067 
(—0.99) (—0.96) 
[Ал Ta — — 0.083 0.054 
ACCRUAL (ups : ) (0.58) (0.42) 
Adjusted В? 24.06% 19.35% 24.68% 20.83% 
F-statistic 10.91 7.20 8.08 5.79 
n 688 568 496 419 


(Continued on next page) 
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* А, is ап executive's actual bonus for fiscal year t, scaled by his year-t base salary. T, is an executive’s target bonus 
for fiscal year t, scaled by his year-t base salary. BELOW, , is a dummy variable equaling 1 if an executive's 
actual bonus was less than his target bonus in year t-1. IPE is a dummy variable equaling 1 if a CEO's bonus 
plan includes individual performance evaluation as a criterion in determining his annual bonus. ACCRUAL is a 
dummy variable equaling 1 if the absolute valuc of a firm's total accruals as a percentage of its book value of 
assets exceeds the sample median. Total accruals are the change in current assets — change in cash ~ change in 
current liabilities + change in short term debt — depreciation and amortization expense — deferred tax effect on 
earnings + equity investment income effect on earnings. The regressions also include year and industry dummy 
variables, but Table 7 suppresses the coefficients. All columns include only executive-years with A, < 3T, and 
A, < ЗТ,_,. In addition, columns (2) and (4) restrict the sample to only those executive-years where an executive 
earned a bonus in both years t and t-1 (А, and À, , > 0). Asymptotic t-statistics based on White (1980) standard 
errors appear in parentheses. 

5 Columns (1) and (2) estimate the regression model for CEO-years for which Hewitt Associates reports the firms’ 
use (or nonuse) of individual performance evaluation as an executive bonus criterion. 

* Columns (3) and (4) estimate the regression model for a subsample of CEO-year observations with available firm- 
level Compustat data to compute accounting accruals. 





expects his performance to be above standard, and “borrowing” from a future period if 
he expects his performance to be below standard. 

Executives can smooth performance by altering real economic transactions (e.g., capital 
expenditures) or by manipulating accounting reports (e.g., write-offs). Either way, smooth- 
ing reported performance may lead to a positive serial correlation in abnormal bonuses, at 
least when abnormal bonuses are a good proxy for abnormal performance. Hence, the issue 
is whether the positive correlation in executives' abnormal bonuses that we observe in 
Tables 5 and 6 could be attributed to executives smoothing their reported performance, and 
not to the way firms set and revise executives’ performance standards. 

Performance smoothing is not directly observable, so we cannot completely rule out 
this alternative interpretation of our results. Nevertheless, we test whether firms' opportunity 
to smooth performance, as proxied by the magnitude of accruals, affects our results. The 
magnitude of accruals captures both real smoothing of economic transactions and account- 
ing manipulation. Since we have no priors as to how executives smooth their performance, 
we use the magnitude of total accruals аз our proxy for performance smoothing rather than 
alternative measures such as abnormal accruals that exclude real smoothing.? 

The magnitude of accruals is the sum of the change in current assets, change in short- 
term debt, and equity investment income, less the sum of the change in cash, change in 
current liabilities, depreciation and amortization expense, and deferred taxes. We rank our 
sample based on the absolute value of firms' total accruals (as a fraction of assets) and 
consider those firms ranked above the sample median as high-accrual firms and those ranked 
below the median as low-accrual firms. We then repeat the abnormal bonus regressions of 
Table 6 (Columns (1) and (2)) on the CEO sample, including a dummy variable ACCRUAL, 
that equals 1 for high-accrual firms and 0 otherwise.!5 If the serial correlation in abnormal 


15 Dechow et al. (1995) suggest that total accruals provides as powerful a test of earnings management when 
earnings management is present in sample firms, as do other proxies for discretionary accruals. However, Dechow 
et al. (1995) also suggest that using total accruals, rather than some measure of abnormal acczuals, yields more 
false positives when earnings management is in fact absent. Overestimating the incidence of earnings manage- 
ment biases our results against our hypothesis, and in favor of the alternative interpretation that smoothing 
explains the positive serial correlation in executives' abnormal bonuses. 

16 We confine our tests to the CEO sample because accruals are measured at the firm-wide level, and CEOs are 
more likely than non-CEO executives to have discretion over firm-wide accruals. 
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bonuses is due to executives using accruals to smooth their reported performance, then the 
serial correlation in executives' abnormal bonuses should be more pronounced for high- 
accrual firms than for low-accrual firms. The results in Columns (3) and (4) of Table 7 
provide no support for the contention that the time-series patterns in executives’ abnormal 
bonuses is attributable to large accruals. Specifically, the results show that the serial cor- 
relation in abnormal bonuses occurs even after we control for the magnitude of accruals, 
and the insignificant interaction between prior period abnormal bonus percentage and 
ACCRUAL suggests that performance smoothing is unrelated to the serial correlation in 
executives' abnormal bonuses. 

Overall, the sensitivity analysis in Table 7 confirms that firms do not fully adjust per- 
formance standards for executives' past performance. The evidence of an asymmetric stan- 
dard-setting process, where firms revise future standards downward to reflect the bad times 
more aggressively than they revise them upward to reflect the good times, remains mixed. 


VI. CONCLUSION 

Executive bonus plans are a key component of corporate management control systems. 
Most bonus plans have a target bonus—the bonus a firm pays if an executive's performance 
equals a prespecified performance standard. For a large sample of CEOs and lower-level 
business unit executives, we find that the determinants of target bonuses are generally 
consistent with the implications of agency theory. Executives' target bonuses are negatively 
associated with a proxy for measurement noise in accounting-based performance metrics, 
and positively associated with proxies for firms’ growth opportunities and the extent of 
executives’ decision-making authority. Target bonuses for non-CEO executives are also 
positively associated with firms' propensity to offer incentive compensation to CEOs. 

Since an executive earns more than his target bonus if he performs above his preestab- 
lished performance standard, and he earns less tban his target bonus if he performs below 
standard, the probability that an executive earns more than his target bonus corresponds to 
the probability that he performs better than his standard. We use this link between execu- 
tives' performance standards and their target bonuses to draw inferences about the (unob- 
servable) performance standards that underlie executives' target bonuses. We find that an 
executive is more likely to receive an above-target bonus if he received an above-target 
bonus in the prior year than if he did not. This evidence suggests that firms do not update 
performance standards to fully reflect executives' past performance. We also find some 
support for a standard-setting process that responds asymmetrically to past performance, 
whereby firms revise standards downward more aggressively in bad times than they revise 
them upward in good times. We interpret our results as generally consistent with agency- 
theoretic arguments that, in dynamic environments, firms’ commitment to discount execu- 
tives' past performance in setting their future compensation improves managerial incentives 
to increase firm value. 

Our study is subject to a number of limitations, most of which we acknowledge and 
address in our tests. Perhaps the most important limitation is that, due to lack of perform- 
ance standard data, we compare executives' actual bonuses to their target bonuses in order 
to draw inferences about executives' performance standards. Although our evidence about 
performance standards is necessarily indirect, our inferences are valid in most contexts 
where executives' bonuses are explicitly linked to their performance (e.g., the incentive 
zone in Figure 1). Our inferences are also robust to alternative interpretations such as the 
possibility that executives receive discretionary bonuses or that they smooth reported per- 
formance. Thus, we believe our study provides important large-sample evidence on the 
evolution of executives' performance standards. 
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APPENDIX 
Proofs 
Proof of Observation 1 
If the joint density of X, and X, is f(x,, х,) and the marginal densities are f(x,) and 
f(x,), then we can write p = РКХ, = Sj[X, = Sj) and q = РКХ, = S,[X, < S4) as: 


|J, tex [| fes) drin "m" Г. о | век) вках, 
ERE SN Е STE 
| f(x,) dx, __ Fx) dx, 


It follows that p = q if and only if f$, f(x,|x,) dx, = РКХ, = S,|X,) does not depend on 
the realization of x,. 

It remains to show that S, = E(x,|x,) is sufficient for p = q when the joint distribution 
f(x,, X2) is normal or lognormal. For a lognormal joint distribution f(x,, х,), the conditional 
distribution, f(x,|x,), is also lognormal and is given by: 


2 
с. 
(пы - m ~ » м-в) 


f(x,|x,) = xz! [2m(1 — р2)о2] 2 exp 1 – 2А 2 p02 


where (In x,, In x;) are joint normally distributed with parameters ру, i4, 02, o2, and р. 
Given the conditional distribution above, we derive E(x,|x,), the conditional expectation of 
х, given x,, as follows: 


p= 2 
о-в, py 


E(x,|x,) = || xfx dx, = ew +p = (n x, – >} 


Now, letting у = [(1 — рај Уз [In x, – р — p 22 (In x, — иу], we state Pr(X, 
1 
= 5,|Х,) as: 


Pr, = SX) = | по, = f FREA ay 


where L = [(1 — р-)ог] ! "(In 5, — р, — р (о/о) (In x, — i). 

Therefore, if S; = E(x,|x,), L = [(1 — р2)021:/2/2, which does not depend оп x,. Hence 
РКХ, = S,[X,) does not depend on the realization of x,, which implies p = q. 

A comparable derivation illustrates that 5, = E(x,|x,) is sufficient for р = а when the 
joint distribution f(x,, x;) is normal. 


Linking Abnormal Bonuses and Abnormal Performance 
Let A, — T, = 8.05, — 5) define the pay-for-performance over the incentive zone where 
E) is a continuous monotonic function and 2(0) = 0. We have: 
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E(A; — ТЈА, — T) = Elg (X, — Sj)lg.(X, — 57] 
= Elg,(X, — S,)[X, — S,] by the invertability of 2,09. 


Using Taylor's Series approximation, we have: 


E(A, — ТА, – Ту) = Elg,(0) + g(00CG — $.) + 22000, — SIX, — S] 
= gXO)[EQGIX,) — $ + OEK, — $, — $1] 


If S, = EcX,|X,) + + constant, then: 
E(A, — ТЈА, — Т,) = constant + 23(0)Var(X,|X,). 


It follows that if the pay-for-performance relation is linear (.e., 220) = 0) or the bivariate 
distribution of X, and Х, is normal (so that Var(X,|X,) is independent of the realization of 
X), then abnormal bonuses are serially uncorrelated. 
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I. INTRODUCTION 
heoretical models traditionally regard public earnings announcements as commonly 
| observed by all market participants (e.g., Diamond 1985; Kim and Verrecchia 1991, 
among others). Such public information reduces market participants’ incentives to 
develop private information, if the public and private information are substitutes. This in 
turn reduces the amount of uniquely private (or idiosyncratic) information in the market 
(see Verrecchia 1982; Diamond 1985; Kim 1993). 

In contrast to the traditional view, another stream of theoretical research posits that 
public announcements can increase idiosyncratic beliefs among market participants. For 
example, public announcements create idiosyncratic beliefs in Varian (1989), Harris and 
Raviv (1993), and Kandel and Pearson (1995) because market participants possess different 
prior beliefs or likelihood functions. Holthausen and Verrecchia (1990) and Indjejikian 
(1991) model public disclosures as signals with both common and idiosyncratic error com- 
ponents, which is equivalent to assuming that public announcements can create idiosyncratic 
beliefs. In Kim and Verrecchia (1994, 1997) a public release of information triggers agents 
with diverse information-processing skills to generate new idiosyncratic information from 
the public announcement. 

The question of whether public accounting disclosures trigger significant idiosyncratic 
information is central in understanding the role of accounting disclosures. For example, if 
public disclosures of accounting information trigger significant generation of idiosyncratic 
information, then it becomes important to know (1) who is generating this information, (2) 
how they are generating and transmitting this idiosyncratic information to market partici- 
pants, and (3) whether the total effect of such releases is to level the informational playing 
field (Lev 1988), or the opposite. 

Empirical evidence relating to this issue is limited and mixed. Krinsky and Lee (1996) 
Show that the asymmetric information component of bid-ask spreads increases around earn- 
ings announcements, and Kandel and Pearson (1995) show that earnings announcements 
that do not lead to price changes nonetheless stimulate trading. Both of these results are 
consistent with earnings announcements stimulating production of diverse idiosyncratic in- 
formation. However, this evidence from financial markets is indirect and limited because 
the observable variables, bid-ask spreads and trading volume, are market aggregates tied to 
the accounting users’ information through a complex and not completely understood market 
mechanism. The resulting inferences from such evidence are therefore indirect, often ten- 
uous, and subject to alternative explanations. 

` Rather than using market aggregates to draw inferences about investors’ use of ac- 
counting information, we focus on another major user of accounting information, financial 
analysts. Evidence on how analysts' information changes around earnings announcements 
provides valuable insights into how accounting releases influence the beliefs of analysts, 
who are themselves important users of accounting information (Schipper 1991). 

More importantly, to the extent that analysts' information mirrors that of investors, the 
availability of analysts’ earnings forecasts provides more direct evidence about analysts’ / 
investors' information than that inferred from financial market aggregates alone. Since an- 
alysts tend to revise their forecasts of future earnings after the announcement of prior 
earnings (Stickel 1989), we can directly investigate the effect of prior annual and interim 
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earnings announcements on analysts’ forecasts of upcoming annual earnings. Our transfor- 
mation of forecast data into estimates of important properties of analysts' information fol- 
lows from the Barron, Kim, Lin and Stevens (1998) (hereafter BKLS) model of how ana- 
lysts transform their information into forecasts.’ 

Using the method developed by BKLS, which is based on the across-analyst correlation 
in forecast errors, we develop separate empirical proxies for the precisions of individual 
analysts! common information and idiosyncratic information, both before and after prior 
annual and quarterly earnings announcements. We use these estimates to draw inferences 
about the extent to which earnings announcements stimulate the generation of idiosyncratic 
information relative to common information. Because we cannot directly observe the extent 
to which analysts possess common versus idiosyncratic information, our evidence is nec- 
essarily indirect. Nonetheless, subsequent analyses suggest that our inferences are unlikely 
an artifact of violations of the assumptions necessary for the BKLS measures to be valid 
estimates of both the unobservable level of commonality among analysts, and the precisions 
of individual analysts’ common information and idiosyncratic information. 

Our empirical analyses lead us to draw the following conclusions. Early forecasts of 
annual earnings, issued more than one year before the firm announces these earnings, 
contain mostly common information. Later forecasts reflect both more common and more 
idiosvncratic information. Increases in common and idiosyncratic information concentrate 
around prior earnings announcements. Our results suggest that the absolute increases in the 
precision of common information are larger than the increases in the precision of idiosyn- 
cratic information. However, we find that the percentage increases in idiosyncratic infor- 
mation are greater, and this in turn decreases commonality—the fraction af information 
that is common to all forecasts. 

Our conclusion that earnings announcements reduce the commonality of the informa- 
tion contained in individual analysts' forecasts starkly contrasts with inferences that could 
be drawn from prior research on changes in the variation or “dispersion” in forecasts. For 
example, Brown and Han (1992) show that most earnings announcements result in a de- 
crease in forecast variance (dispersion), a result that could be interpreted as indicating that 
earnings announcements increase the commonality of information among analysts. How- 
ever, BKLS show that forecast dispersion reflects not only the (lack of) commonality in 
analysts' information, but also the lack of precision (or level of uncertainty) in individual 
analysts’ forecasts. Since forecast precision increases over time as analysts obtain more 
information, regardless of whether that information is common or idiosyncratic, forecast 
dispersion can decrease even if the commonality of analysts’ information decreases. We 
use the BKLS commonality measure, which abstracts from the effects of changes in pre- 
cision, in order to better isolate the degree of commonality in analysts' information. 

Our evidence that earnings announcements decrease the commonality of the informa- 
tion contained in individual analysts' forecasts of future earnings suggests that investors' 
demand for individual forecasts is likely to increase after earnings announcements. For our 
sample of actively updating analysts, we find that as more analysts revise their forecasts 
after earnings announcements, there are larger increases in the precision of idiosyncratic 


+ The BKLS model converts the properties of forecasts into the properties of analysts’ information under the 
assumption that information contained in forecasts is information analysts observe or possess. The two are 
the same only if analysts faithfully report forecasts strictly based on their available information. We examine the 
robustness of our results to this and other assumptions in Section V. 

2 Prior studies have used forecast dispersion (variance) as a proxy for both commonality (e.g., Ziebart 1990) and 
uncertainty (e.g., Imhoff and Lobo 1992; Barron and Stuerke 1998). 
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information, and larger decreases in the commonality of information. This result is consis- 
tent with the view that analysts fulfill an important role as sophisticated processors of 
accounting disclosures. In addition, if individual forecasts convey relatively more idiosyn- 
cratic information after earnings announcements (i.e., there is lower commonality), then 
investors should expect the mean forecast to be a more efficient aggregator of individual 
analysts' diverse idiosyncratic information after an earnings announcement than before the 
announcement. Our empirical tests confirm this expectation. 

The remainder of this paper is organized as follows. In Section II we explain how 
public announcements trigger the generation of new idiosyncratic information in the Kim 
and Verrecchia (1994, 1997) models, our expectations regarding changes in the common- 
ality of analysts' information, and how BKLS infer the properties of analysts' information 
from their earnings forecasts. We describe our study design and data in Section III, and 
present the empirical results in Section IV.,Section V addresses the simplifying assumptions 
of the BKLS model and presents empirical analyses supporting the robustness of our results. 
We conclude in Section VI. 


II. THEORETICAL BACKGROUND AND BKLS METHOD 

In this section we begin by briefly using the models of Kim and Verrecchia (1994, 
1997) to explain how public accounting disclosures can provide analysts with the means 
(or the triggering mechanism) by which to produce idiosyncratic information. We then use 
the Indjejikian (1991) and Fischer and Verrecchia (1998) models to identify analysts’ mo- 
tives to increase the idiosyncratic information conveyed by their forecasts. Finally, we 
outline how BKLS provide a method of estimating the characteristics of analysts' infor- 
mation in the above models, based on transformations of the observable properties of an- 
alysts’ forecasts. 


The Means by which Earnings Announcements May Trigger Idiosyncratic 
Information 

As in Kim and Verrecchia (1994, 1997), consider an environment in which period 1—1 
earnings (y,.,) provides information about a period t signal (e.g., earnings (y,)) such that: 


Yei = у, + € (1) 


Analyst i observes a private signal of the form О, = є — £g, where £o; is idiosyncratic 
error. The analyst cannot use this “О” signal by itself to learn about у, However, once 
combined with the public earnings announcement of y, ,, it triggers a new uniquely private 
(idiosyncratic) signal about y, such that: 


У О = У, + ё. (2) 


The analyst could obtain such indirect “О” knowledge before or after the triggering 
public earnings announcement. “О” knowledge can come in many forms. For example, it 
could be firm-specific knowledge about events affecting future performance such as planned 
capital expenditures or an important customer's nonrenewal of a contract. Such knowledge 
can also be analyst specific. For example, consider two analysts: The first is а Certified 
Public Accountant who understands when and how specific accruals will reverse and affect 
future earnings. The second, a former political economist, correctly expects that backorders 
from a Brazilian customer will soon decline and decrease earnings. Neither of these analysts 
can use his or her indirect “O”-type knowledge in isolation. Yet they can combine their 
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knowledge with reported earnings to produce "uniquely privately inferred information" 
about future earnings.? 


Analysts’ Motives to Convey Idiosyncratic Information in Forecasts 

In Kim and Verrecchia (1994, 1997), changes in the commonality of information con- 
tained in analysts’ forecasts around earnings announcements are mainly determined by 
exogenous factors, and thus they are silent on the factors influencing the commonality of 
information in analysts' forecasts. Fischer and Verrecchia's (1998) theoretical study ana- 
lyzes factors influencing the commonality of information contained in individual analysts’ 
forecasts. The Fischer and Verrecchia (1998) model highlights the tension between two 
opposing forces. On the one hand, an analyst and his clients are adversely affected by price 
changes caused by the announcement of other analysts' forecasts that are inconsistent with 
the analyst's own forecast. This force decreases the analyst's incentives to impound idio- 
syncratic information in his forecast. On the other hand, the analyst and his clients can 
benefit if the analyst impounds more idiosyncratic information in his forecast, (i.e., leading 
to less correlated forecast errors among analysts), to the extent that the analyst expects 
greater profits from trading on his idiosyncratic information. Fischer and Verrecchia (1998) 
show that risk-averse analysts prefer more correlated forecast errors, because they (or their 
preferred clients) are relatively more concerned about the adverse effects of price changes 
caused by the announcement of other analysts' forecasts that are inconsistent with their 
own forecasts. Conversely, the less risk-averse among analysts prefer less correlated forecast 
errors because they are more concerned with reaping the benefits of lower direct competition 
among analysts due to the greater expected profits that accrue to trading on each analyst's 
own information. This tension identified in Fischer and Verrecchia's (1998) model suggests 
that analysts prefer less correlated forecast errors when they are either less risk-adverse or, 
more broadly, less exposed to the price changes caused by the announcement of other 
analysts’ forecasts. 

In the context of our study, analysts are less concerned about the adverse effects of 
other analysts' forecasts as more investors' trading horizons extend to the revelation of the 
variable being forecasted, which in our case is an annual earnings announcement. Investors’ 
trading horizons are increasingly likely to extend to this annual announcement if, as the 
announcement draws nearer, investors are more likely to delay unwinding their investment 
positions until after the announcement. In this case, then with the passage of time (and 
prior earnings announcements), reducing direct competition among analysts becomes in- 
dividual analysts’ dominant concern and they prefer less correlated errors. 

In another related theoretical study, Indjejikian (1991) examines the effect of costly 
information interpretation (or processing) on the optimal level of idiosyncratic interpretation 
investors will demand at varying levels of public disclosure by a firm's manager. His model 
suggests that when individual investors are equally well informed and risk-tolerant, the 
disutility that arises from all investors becoming equally more informed by increased public 
disclosure increases investor demand for idiosyncratic interpretations of the disclosure.‘ 


3 Evidence from interviews with stock analysts reported in The Wall Street Transcript supports the existence of 
such knowledge. Specifically, there are differences in the analytic models analysts say they use to forecast 
earnings. 

* Our purpose in this section is to identify theories that suggest theoretically motivated reasons why analysts may 
prefer to reduce the correlation in forecast errors, and not to make predictions about the effects of any type of 
event on this correlation. Indjejikian (1991) only suggests investor benefits in the form of higher expected trading 
gains and more efficient risk sharing that may result in a lower correlation in forecast errors holding other factors 
constant. This ceteris paribus assumption may not hold before and after specific types of events (c.g., earnings 
announcements) because other factors besides the level of management disclosure may change after the event. 
For example, there may be a change in the nature of investor clientele after the event. 
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One could view information intermediaries such as analysts as the natural market agents 
to provide such idiosyncratic interpretations. 


The BKLS Correlation Measure (p) and Precision Measures (h and s) 

We measure the commonality of analysts' information using the BKLS correlation 
measure (p), which is a measure of the across-analyst correlation in forecast errors and is 
thus a direct measure of the construct examined by Fischer and Verrecchia (1998). One 
can also interpret the BKLS correlation metric as a measure of the consensus construct in 
Holthausen and Verrecchia.(1990) and Indjejikian (1991). BKLS define consensus as the 
across-analyst correlation in forecast errors, which can also be expressed as the ratio of the 
common forecast error to the average total forecast error. BKLS show that one can estimate 
the common and total forecast errors, and in tum BKLS consensus, using observable features 
of analysts' forecasts, as follows: 


D 
(se — x) 
C Common Forecast Error N 
pm = a пр (3) 


where: 


C = the expected covariance of error in individual forecasts; 
У = the expected variance of error in individual forecasts; 
SE = the expected squared error in the mean forecast; 
D = the expected sample variance (or dispersion) in forecasts; and 
М = the number of forecasts. 


BKLS further show that under certain assumptions (which we review in Section V), 
one can use this measure of commonality in analysts' forecast errors to draw inferences 
about the information individual analysts possess at the time they report their forecasts. Let 
the precision of individual analysts' common and idiosyncratic information be h and s, 
respectively. Then, BKLS (p. 427) show that p = h X V = h/(h + s). In other words, the 
BKLS correlation measure captures the ratio of the precision of analysts’ common infor- 
mation to the precision of their total information. Under the assumptions necessary to use 
BKLS measures to draw inferences about the information individual analysts possess, the 
common-to-total precision ratio coincides with the common-to-total error ratio (ог BKLS 
correlàtion) because the commonality of analysts' forecast errors is due solely to the com- 
monality of their information. As with estimation of p, estimation of h and s is based on 
observable features of analysts’ forecasts (BKLS, 428): 


"ER 


5 = (1-р) х= = : (5 
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The BKLS measures allow us to use observable attributes of analysts' forecasts to derive 
empirical estimates of two key (unobservable) dimensions of an information structure, 
among multiple analysts: (1) the precision of their information (i.e., the inverse of uncer- 
tainty), and (2) the commonality among different analysts’ beliefs (i.e., their consensus), 
measured as the across-analyst correlation in forecast errors. The omission of either di- 
mension cripples a researchers’ ability to characterize multiple analysts’ information. For 
example, BKLS (p. 427) show that the expected dispersion in analysts’ forecasts, D, equals 
(1 — р) х V. That is, forecast dispersion equals 1 minus commonality (i.e., diversity) times 
uncertainty (1.е., lack of precision). Thus, the use of dispersion as a proxy either for com- 
monality alone (as in Ziebart 1990) or for uncertainty alone (as in Imhoff and Lobo 1992) 
may lead to erroneous interpretations of empirical evidence. 


Ш. STUDY DESIGN AND SAMPLE 

Selection of Individual Forecasts Used to Calculate BKLS Measures 

We examine forecasts of annual earnings that analysts issued immediately before and 
after four prior earnings announcements: the prior year’s annual earnings announcement 
and the subsequent announcements of first, second, and third quarter earnings for the current 
year. We view these four prior earnings announcements as noisy signals about future annual 
earnings. Our goal is to ascertain how these (prior) earnings announcements affect the 
nature of the information contained in individual analysts’ forecasts of upcoming annual 
earnings.5 The last three earnings announcements, however, represent partial realizations of 
the upcoming forecasted annual earnings. This is a limitation of our study design, as one 
could alternatively view the interim earnings announcements, which realize part of the 
upcoming annual earnings being forecasted, as altering the components of annual earnings 
that analysts are forecasting before and after interim earnings announcements. Our primary 
results, however, are not attributable to this aspect of our study design, because we obtain 
consistent results using alternative designs where the prior earnings announcements are not 
partial realizations of the earnings number being forecasted. Specifically, we obtain identical 
inferences (1) for prior annual earnings announcements, which, of course, are not partial 
realizations of next year’s annual earnings, and (2) in robustness tests examining the effects 
of prior earnings announcements on the information contained in analysts’ forecasts of first, 
second, third, and fourth quarter earnings.® 

We use the 45-day period prior to the Compustat earnings announcement date as the 
pre-announcement forecast window (days —45 through —1, inclusive, where day 0 is the 
Compustat earnings announcement date), and the 30-day period immediately after as 
the post-announcement forecast window (days 0 through +29, inclusive). We use a longer 


5 The BKLS method generates measures of analysts’ residual common and idiosyncratic uncertainty regardless of 
the model used to link the forecast measures to analysts’ information. BKLS also show that in a simple infor- 
mation structure, analysts’ residual uncertainty is the inverse of the precision of analysts’ information. Then, the 
common-to-total uncertainty ratio (the BKLS measure of commonality) is equivalent to analysts’ common-to- 
total information ratio. The same interpretation is valid in our context with quarterly earnings if we treat quarterly 
earnings as a signal about annual 

5 In a related study, Byard (1998) shows that, on average, the commonality of analysts’ information about quarterly 
earnings decreases over time, although he does not examine the specific effects of prior earnings announcements. 
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pre- than post-announcement window because analysts are less likely to update their fore- 
_casts of (future) annual earnings immediately before prior earnings announcements than. 
immediately after the earnings announcement (Stickel 1989).7 ; 
To be included in our sample, an individual analyst must issue an earnings forecast for 
a firm in the 45-day pre-announcement window and then update that forecast in the 30- 
day post-announcement window. This procedure ensures that when comparing the BKLS 
measures of analysts' information before and after earnings announcements, we base our 
analysis on the same set of individual analysts.® 
We substitute ex post realized dispersion (D) and squared error in these analysts' mean 
forecast (SE) for the expected dispersion (D) and squared error in the mean forecast (SE) 
used in the BKLS model. We calculate ex post measures as follows: 


SE,, = (A, — EJ, (6) 





D, = Naci > (Eug EROS (7) 


-1 


where SE,,,, is the observed squared error in the mean forecast among our selected analysts’ 
forecasts for firm j in year t for forecast window w; Di. is the observed dispersion among 
our selected analysts’ forecasts for firm j in year t made during forecast window w; А; is 
the actual earnings for firm j in year t; F,,,, is the forecast from analyst i for firm j in year 
t, made during forecast window w; F,, is the mean of the analysts’ forecasts for firm j in 
year t, made during forecast window w; and Мр, is the number of selected forecasts for 
firm j in year t, made during forecast window w. Substituting ex post realizations for 
expected values introduces measurement error into our measures of expected dispersion 
and squared error in the mean forecast and, in turn, into our estimates of BKLS measures. 
Such measurement error is ameliorated in large samples of firm-years such as those used 
here. 


Sample Selection 
Our sample includes firm-years from 1986 to 1997 that meet the following three 
requirements: 


1. Quarterly earnings announcement dates for first, second, third, and fourth quarter 
earnings for the current year, and for the fourth quarter of the prior-year, are avail- 
able from either the Compustat Active or Research quarterly files. 

2. Annual EPS data for the current year are available from the I/B/E/S Actual earn- 
ings announcements file. 


7 The 30-day post-announcement forecast window likely encompasses the filing and public release of a firm's 10- 
K and 10-Q reports following the announcement of a firm's prior-year annual and interim earnings, respectively 
(Easton and Zmijewski 1993). Thus, not only do forecast revisions issued during the 30-day post-announcement 
forecast window reflect analysts' reactions to the earnings announcement, but these forecast revisions may also 
reflect analysts' reactions to the information contained in the 10-K and 10-Q reports. In subsequent tests using 
shorter forecast windows (a 10-day post-announcement forecast window), however, the tenor of our results is 


unchanged. 

* This procedure also ensures that the number of forecasts for cach firm-year are the same across each matched 
pre- and post-earnings announcement window. As a result, our analysis of the pre- vs. post-earnings announce- 
ment changes in BKLS measures are not distorted by changes in the number of forecast observations (N) used 
to estimate BKLS measures. 
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3. Forecasts of annual earnings for the current year are available on the I/B/E/S 
. Detail file from the same individual analysts in both the 45-day forecast window 
before and the 30-day forecast window after the Compustat earnings announcement 
dates. Pre- and post-announcement period forecasts must be available from at least 
two analysts for each of the four prior earnings announcements.? 


The resulting sample contains 990 firm-years matched across all eight forecast windows 
(pre and post windows for the four prior earnings announcements). This sample consists 
of firm-year observations from 365 distinct firms spread fairly equally across the 12 sample 
years. Although these data requirements restrict the sample to relatively heavily followed 
(large) firms, with relatively surprising earnings, these sample selection criteria also allow 
us to compare changes in analysts' information throughout the year prior to annual earnings 
announcements for a consistent set of firm-years.'? We subscript forecast windows before 
earnings announcements by B, and those after earnings announcements by A; we denote 
prior-year annual earnings announcements as PY, while we denote the first, second, and 
third quarter earnings announcements for the current year as Q1, Q2, and Q3, respectively. 
Thus, our eight forecast windows consist of four 45-day forecast windows before (prior) 
earnings announcements denoted PY,, О1ь, Q2,, and Q3,, and four matched 30-day fore- 
cast windows after these prior earnings announcements, denoted PY,, Q1,, Q2,, and 03,. 


IV. RESULTS 

Descriptive Statistics 

We compute estimates of p, h, and s—$, h, and $—by substituting the number of our 
selected analysts' forecasts (5, together with the ex post realized dispersion (D) and 
squared error in the mean forecast (SE) for these forecasts, both scaled by the absolute 
actual earnings per share, into the BKLS equations shown here in Equations (3), (4), and 
(5). Our inferences are unchanged when we scale by stock price at fiscal year-end or when 
we use unscaled data. We compute р, В, and 8 for forecasts of annual earnings both before 
(denoted B) and after (denoted А) the announcement of prior annual and interim earnings. 

To describe the characteristics of our sample, we use as an example the Q2, forecast 
window (results are similar for the other seven forecast windows). Table 1 reports that the 
median values of scaled D and SE for this forecast window are 0.008 and 0.037, respec- 
tively. The median number of forecasts selected (N) is 4, whereas the median total analyst 
following (FOLLOWING) for these 990 firm-years is 33.!! Our selected analysts are more 
active than those not selected. Untabulated analyses reveal that of all the analysts forecasting 
for these 990 firm-years, our selected analysts issued a median of 14 total forecasts per 


? In rare cases in which multiple forecasts are available from the same individual analyst within a forecast window, 
we use the forecast closest to the earnings announcement date. 

10 Of the 365 different firms in our sample, 162 firms contribute only 1 firm-year to our sample. Running an 
analysis on only this sample of 162 firm-years produces similar results, so our results are not attributable to 
lack of independence (see Keane and Runkle 1998) among multiple firm-year observations far the same firms. 
Our inferences are also unaffected when we adjust each individual forecast for the average level of optimism 
in that forecast window in that year. In addition, we relax the requirement that a firm-year be matched across 
all eight forecast windows. Simply matching across forecast windows before and after each earnings announce- 

. ment produces larger samples of firm-years for each of the four earnings announcements (all greater than 2,500 
Dunes observations). Using these samples produces results consistent with those reported in Tables 2 through 


n НЕ ~ E 
second quarter earnings announcements is four. The median number of individual forecasts matched before and 
after the third quarter announcement is five. The total analyst following (FOLLOWING) is th2 total number of 

-analysts who issued at least one forecast (of annual or quarterly earnings, or of long-term growth rate) during 
the corresponding Compustat calendar year. 
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TABLE 1 
Summary Statistics for a Sample of Forecasts of Annual Earnings Made in the 45-Day Period 
before Second Quarter Earnings Announcements (Q2, Forecast Window) 
(n = 990°; Sample Period: 1986 through 1997) 


Mean Median Std. Dev. 
D/|Actual EPS| 0.067 0.008 0.279 
SE/ [Actual EPS| 0.638 0.037 2.928 
Ñ | 5.30 4 3.334 
FOLLOWING 3423 33 13.31 
Market Capitalization (n = 832) 7,401 2,878 12,072 
9-BKLS Correlation 0.626 0.833 0.446 
f-BKLS Precision of Common Information 118.28 6.793 2,077 
$-BKLS Precision of Idiosyncratic Information 207.84 2.691 2,360 


where: 


D/[Actual EPS] = the sample variance (or dispersion) in forecasts, deflated by absolute value 
of actual EPS; 
SE /|Actual EPS| — oo error in the mean forecast, deflated by absolute value of actual 


N = the number of forecasts selected: 
FOLLOWING = the total number of analysts following a firm (any analyst who issued at least 
one forecast for a firm during that year); 
Market Capitalization = measured at end of the fiscal year (shown as millions of 1985 CPI-deflated 
dollars); and : 
$ (BKLS correlation) = a measure of the commonality in analysts’ information, as captured by the 
across-analyst correlation in forecast errors. 


The BKLS variables are calculated as follows: 


~ В 
: SE~ 4 


a MERC a 
(1-2) b+ se 


As explained in Section V, the BKLS correlation measure (б) does not require as many restrictive 
assumptions as the BKLS precision measures Ё and 8). However, to the extent that the additional 
assumptions underlying f and 8 are met, we can interpret б as: р = h/(h + 8). 


= BKLS Correlation (the across-analyst correlation in forecast errors). 


= BKLS Correlation X (1/Total Forecast Error), 


= Prevision of Common Information. | 


(Continued on next page) 


Barron, Byard, and Kim—Changes in Analysts’ Information 831 


TABLE 1 (Continued) 


and 


D z = (1 — BKLS Correlation) x (1/Total Forecast Error), 


реа 0 х 
(aep 7 


where V = variance of error in individual analysts’ forecasts. 


We use SE/ [Actual EPS| and D/|Actual EPS] in our calculations of BKLS measures. Using unscaled 
D and SE, or scaling by stock price at fiscal year-end, produces consistent results. 


— Precision of Idiosyncratic Information. 


"Sample of 990 firm-years matched across all eight forecast windows. We selected forecasts of annual earnings 
from matched forecast windows before and after four prior earnings announcements: the prior year earnings 
announcement (denoted PY), and the announcements of first, second, and third quarter earnings for the current 
year (denoted Q1, Q2 and Q3, respectively). 

* Of the 990 firm-year sample, only 832 firm-years have Compustat market capitalization data. 


firm during the fiscal year, whereas the corresponding median for the analysts we did not 
select for these firm-years was only six forecasts. Our sample is also composed of larger 
firms. Of the 990 firm-years, we could match 832 with Compustat market capitalization 
data. As Table 1 shows, the median market capitalization for these 832 firm-years (all 
deflated to 1985 Consumer Price Index dollars) is $2.878 billion. This substantially exceeds 
the $111 million median market capitalization for all matched I/B/E/S-Compustat firm- 
years for our sample period. 

Table 1 shows the median and mean levels of BKLS correlation (6б) and the 
BKLS precision measures (fi and 8) for the Q2, forecast window. The distributions of BKLS 
measures are skewed (untabulated Shapiro-Wilk statistics reject normality at p < 0.01). 
Thus, we use the sample median to characterize the average levels of BKLS measures, and 
а nonparametric (sign) test of changes in BKLS measures around earnings announcements. 


Primary Results: Changes in BKLS Measures around Earnings Announcements 

Our key test statistics are based on the sign of the changes in р, fi, and $ across the 
"before" and “after” forecast windows around (prior) earnings announcements. Our sign 
tests aggregate these signs across firm-years. As a result, mixtures of distributions or scale 
effects (see Brown and Rozeff 1978) are unlikely to materially affect our inferences. We 
first test for changes in BKLS correlation around earnings announcements. We then test for 
increases in the precision of the common and idiosyncratic information contained in indi- 
vidual analysts' forecasts of future annual earnings after the announcement of prior earn- 
ings. Finally, we compare the changes in the precision of individual analysts' common (Ah) 
and idiosyncratic (As) information around earnings announcements. 

Recall that the BKLS correlation measure p directly captures the across-analyst cor- 
relation in forecast errors, which is the theoretical construct in the Fischer and Verrecchia 
(1998) model. The theoretical value of p ranges between zero and one, where zero indicates 
that the information contained in individual forecasts is entirely idiosyncratic, and one 
indicates that all forecasts are the same. This BKLS measure captures how much common 
vs. idiosyncratic information is contained in the mean forecast (see BKLS, p. 415). Under 
assumptions set out in Section V, we can further interpret p as the ratio of common-to-total 
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information possessed by individual analysts: p = h/(h + s). Table 2 and Figure 1 show 
that the median level of BKLS correlation (р) starts out at 0.92 before the prior annual 
earnings announcement (РУз), close to its limit of 1.0, but drops to 0.60 after the third 
interim earnings announcement (Q3,). The decrease in BKLS correlation is significant 
around each of the four prior earnings announcements, (p « 0.01, two-tailed sign test). In 
other words, the commonality of information contained in analysts’ forecasts declines 
throughout the year leading up to the announcement of annual earnings.'? 

Even though the commonality of information, as measured by BKLS correlation, p, 
declines as the year progresses, Table 2 reports that the precision of both common and 
idiosyncratic information increase over the year leading up to annual earnings announce- 
ments. These increases in both fi and 8 are significant around the release of the four prior 
earnings announcements (p « 0.01, two-tailed sign test). The next subsection reports the 
results of tests that show that the decrease in р and increases in both fi and 8 are larger 
around earnings announcements than in non-announcement periods. 

The rightmost column of Table 2 reports the results of a statistical test comparing the 
magnitudes of Ah and A8 around earnings announcements. These results indicate that the 
increase in the precision of common information, ДЁ, typically exceeds the increase in the 
precision of idiosyncratic information, A$, up to and including the second quarter earnings 
announcement.” This finding suggests that earnings announcements typically cause indi- 
vidual analysts' forecasts to contain more new common information than new idiosyncratic 
information. However, the percentage increases in the precision of individual analysts’ 
idiosyncratic information after earnings announcements are larger than the percentage in- 
creases in the precision of analysts' common information, primarily because analysts start 
out the year with little or no idiosyncratic information about long-term (i.e., more than one 
year ahead) earnings prospects. As a result, the proportion of individual analysts' total 
information that is common, h/(h + 8), declines around announcements of prior period 
earnings. 


Earnings Announcement Periods vs. Non-Announcement Periods 

Because the BKLS correlation, p, can be interpreted as the percentage of information 
that is common to all analysts, p provides a way of summarizing our results regarding 
changes in both analysts’ common and idiosyncratic information. The evidence reported in 
Table 2 and Figure 1 is consistent with accounting earnings announcements triggering 
analysts to acquire or develop idiosyncratic information about upcoming annual earnings. 
In this section we present evidence that our reported decline in BKLS correlation, and 
increases in the estimated precisions of common and idiosyncratic information, over the 
entire forecast horizon PY, through Q3, are primarily attributable to the effects of earnings 
announcements. 

To better isolate the effects of earnings announcements, we restrict this analysis to 
forecasts issued in shorter windows around earnings announcement dates (days —29 to —1 
and 0 to +9). This restriction yields a subsample of 103 firm-years matched over all eight 
forecast windows. Statistical tests of changes in р around earnings announcements for this 


12 Another way to articulate our results is that SE decreases faster than D around prior earnings announcements. 

13 Although the results from the sign test indicate an insignificant difference between Ah and A8 for the third 
quarter earnings announcement, this particular result is test and sample specific. Using a Wilcoxon signed ranks 
test, we find that Af significantly exceeds A8 for all four prior earnings announcements studied (p < 0.01, two- 
tailed). In addition, using a larger sample of all firm-years with data available for the third quarter earnings 
announcement (a sample of 4,068 firm-years), we find that Ah exceeds A8 using both а sign test and а Wilcoxon 
signed ranks test (p « 0.01, two-tailed, for both). 
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FIGURE 1 
BKLS Correlation (i.e., the Across-Analyst Correlation in Earnings Forecast Errors), p, for 
Forecasts of Annual Earnings before and after Prior Earnings Announcements 
Primary (Long Forecast Window) Matched Sample (n — 990 firm-years) and 
Short Forecast Window Matched Samples (n = 103 firm-years)* 
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—a pP Long Forecast Window = р- Short Forecast Window 


* The primary (long forecast window) sample consists of individual analysts’ forecasts of annual earnings made 
witbin a 45-day forecast window before a prior earnings announcement that the same analysts then update within 
30 days after the prior earnings announcement. A minimum of two analysts must forecast before and update after 
each of the four prior earnings announcements. The sample consists of 990 firm-years matched across all four 
earnings announcements. The short forecast window sample consists of individual forecasts made within a 30- 
day forecast window before an earnings announcement that the same analysts then update within 10 days after 
the earnings announcement. The sample consists of 103 firm-years matched across all four earnings 
announcements. 

> Pseudo-earnings-announcements show the position of non-earnings-announcement dates selected in order to com- 
pare the changes in BKLS correlation around earnings announcements and non-announcements. Because of more 
limited data availability for these pseudo-announcements, the samples of firm-years available for these pseudo- 
announcements are not comparable with the earnings announcement period samples shown here. 





short-window sample yield results consistent with those for our primary sample. Specifi- 
cally, Ар is significantly negative around all four earnings announcements. As Figure 1 
depicts, the decreases in р around earnings announcements in this short-window sample are 
of a similar magnitude to those documented for our long-window primary sample. This 
short-window evidence that the percentage of information that is common to all analysts 
declines around earnings announcements supports our inferences that earnings announce- 
ments trigger analysts to acquire or develop significant idiosyncratic information.!^ 

To test whether earnings announcements appear to trigger unusual changes in analysts’ 
information, we compare the changes in the percentage of information that is common to 


^ A less convincing altemative explanation is that analysts acquire significant idiosyncratic information during 
non-announcement periods and wait until announcement periods to release this information in their forecasts. 
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all analysts, в, across earnings announcements and pseudo-announcements. Specifically, we 
replicate the short-window samples (based on forecasts issued during days —29 to —1 and 
updated during days 0 to +9) for two pseudo-announcement dates in non-announcement 
periods: 45 days after the actual announcement dates for first and second quarterly earnings 
announcements (see Figure 1).'* Comparing the percentage change in р across all available 
firm-years for the three actual interim earnings announcements and the two pseudo-earnings 
announcements, we find the percentage decrease in р is larger around actual earnings an- 
nouncements than for the pseudo-announcements (p « 0.01 for a two-tailed median scores 
test). This indicates that earnings announcements are associated with unusual shifts in the 
weighting of analysts’ forecasts toward idiosyncratic information. We also find that the 
percentage increases in both fi and 8 are larger around actual earnings announcements than 
around the pseudo-announcements (p « 0.01, two-tailed median scores test). 


Forecast Revision Frequency and Changes in Analysts! Information around 
Announcements 

Stickel (1989) documents that an abnormal flurry of annual earnings forecast revisions 
occurs immediately after interim earnings announcements. Also, Lang and Lundholm (1996, 
471 and 490) find that firms' disclosure quality is (1) positively associated with the number 
of forecasts analysts issue, but (2) negatively associated with the magnitude of differences 
in forecasts (dispersion) across analysts. Lang and Lundholm (1996) suggest two possible 
explanations for these results. One explanation is that public disclosures such as earnings 
announcements reduce analysts' forecasting costs and in turn increase the number of fore- 
casts that analysts supply. However, this decrease in cost and increase in supply would have 
to be large enough to counteract the decreases in investors' demand for forecasts arising 
because individual analysts' forecasts appear more similar and are more heavily weighted 
with the common information that investors can possibly find in public disclosures. The 
second explanation is that investor demand for analyst reports actually increases with the 
level of a firm's disclosure, because analysts serve as information processors, who transform 
the information in firms' financial reports for investors in a way that complements these 
reports. 

Our evidence is consistent with this second explanation. Specifically, the evidence in 
Table 2 and Figure 1 suggests that after earnings announcements, BKLS correlation de- 
creases and the amount of idiosyncratic information contained in individual forecasts in- 
creases. Thus, the increase in the number of individual analysts’ forecast revisions around 
earnings announcements may result in part from investor demand for the idiosyncratic 
information contained in multiple individual analysts’ forecast revisions. We further probe 
this conjecture by examining the association between the number (and percentage) of fore- 
cast revisions around an earnings announcement and the extent to which individual analysts’ 
forecasts contain new idiosyncratic information after these announcements. 

Unlike our prior analysis, which focused on how characteristics of information con- 
tained in analysts’ forecasts change throughout the entire year leading up to the actual 
earnings announcement, this analysis focuses on the contemporaneous relation between the 
change in the properties of individual analysts’ information and the incidence of forecast 


15 Matching across the short forecast windows before and after each actual quarterly announcement, we obtain 
samples of 1,215, 1,258, and 1,754 firm-years for the first, second, and third quarter earnings announcements, 
respectively. The same sample selection procedures, however, yield samples of only 277 and 270 firm-years for 
the pseudo-announcements 45 days after the first and second quarter announcements, respectively. The larger 
samples for the actual earnings announcements further supporting our conclusion that analysts engage in more 
information processing around actual earnings announcements than in non-earnings announcement periods. 
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revisions around specific earnings announcements. Thus, for this analysis we relax our 
sample selection criteria to enhance the generalizability of our results. For example, we 
include all first quarter earnings announcements for which at least two analysts issue fore- 
casts of annual earnings within 45 days before the first quarter earnings announcement, and 
then update this forecast in the 30-day period after the announcement. This yields a sample 
of 2,591 firm-years for the first-quarter earnings announcement. We construct the samples 
of firm-years for the prior annual, second quarter, and third quarter earnings announcements 
in the same manner. 

Panel A of Table 3 indicates that the number of forecast revisions (N) around an 
earnings announcement is negatively correlated with the change in BKLS correlation (42). 
That is, earnings announcements associated with steeper drops in р (i.e., larger drops in the 
percentage of information that is common to all analysts) also stimulate more analysts to 
issue forecast revisions (significant at p < 0.01, two-tailed). Panel А of Table 3 also reports 
that increases in the precision of individual analysts' idiosyncratic information (A8) are 
positively associated with Ñ (significant at p < 0.01, two-tailed).'5 In contrast, the number 
of forecast revisions is marginally negatively associated with the increase in the precision 
of common information (А). Also, Panel B of Table 3 shows that the percentage of analysts 
following a firm who revise their forecasts around an earnings announcement is positively 
associated with the increase in the precision of individual analysts' idiosyncratic information 
(A8; significant at p < 0.01, two-tailed, for three of the four prior earnings announcements), 
but is not significantly related. to the increase in the precision of analysts’ common infor- 
mation (А). In sum, we find that the number (and percentage) of analysts who revise 
forecasts of annual earnings around a prior earnings announcement is positively related to 
the amount of new idiosyncratic information contained in each individual analysts' forecasts 
made after the announcement." These results support our inferences that analysts serve as 
interpreters of financial disclosures, and help explain (in terms of the informational role of 
analysts) Stickel's (1989) documentation of a flurry of forecast revisions immediately after 
earnings announcements. 


BKLS Correlation and the Superiority of the Mean Forecast 

When aggregating individual forecasts, the degree of commonality among these fore- 
casts determines the likelihood that the mean forecast will be more accurate than any one 
of the individual forecasts.! The decrease in BKLS correlation after earnings announce- 
ments indicates that, after an earnings announcement, a higher percentage of the information 
impounded in the mean forecast is idiosyncratic information. This increases the likelihood 
that the mean forecast is more accurate than an individual forecast because the idiosyncratic 
information is not redundant to an investor who observes multiple forecasts. 

We now develop a probit model to test our conjecture that mean forecasts are more 
likely to be superior to (more accurate than) individual forecasts after earnings announce- 
ments. Our tests include all available forecasts by the same individual analysts matched 
across (45-day pre-, and 30-day post-) forecast windows before and after any of the four 


16 Our tests of a relation between № and both Afi and A8 are based on the assumption of minimal differential 
precision (or accuracy) across analysts. To the extent differential precision exists in our sample, it may overstate 
our finding and related inference about a relation between Ñ and Аё (which concern effects at the individual 
annlyst level). However, a similar cavcat does not exist about our finding of a relation between N and Ар (which 
concern effects at the mean or gate forecast level). 

17 Multiple regression analysis of N on both Ah and А8 confirms that is positively associated only with Ag. 

18 O'Brien (1988, 72—74) makes a similar conjecture, but is unable to test it due to the presence of stale forecasts 
in her sample. Our sample selection criteria limit staleness in our data, and as footnote 19 reports, our inferences 
hold after explicitly incorporating a control for forecast recency. 
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TABLE 3 
Spearman Correlations between the Level of Analyst Forecasting Activity and Changes in 
Information Contained in Individual Analysts? Forecasts of Annual Earnings before and after 
Prior Earnings Announcements (two-tailed p-values) 


Panel À: Correlation between Number of Forecast Revisions (А, ) around а Prior Earnings 
Announcement and Changes т BKLS Correlation (р) ud the Precision of Common (h) 
and Idiosyncratic (8) Information Contained in Individual Analysts’ Forecasts 


Earnings А Sample Size 

Announcement Ap, Ah, 4$, (firm-years) 

Prior Annual Ry —0.063 —0.033 0.074 2,591 
(«0.01) (0.06) («0.01) 

1st Quarter К, —0.067 —0.022 0.073 2,997 
(«0.01) (0.16) («0.01) 

2nd Quarter К, —0.067 —0.045 0.078 3,273 
(<0.01) (<0.01) («0.01) 

3rd Quarter К, —0.051 —0.024 0.068 4,086 
(«0.01) (0.09) («0.01) 


Panel B: Correlation between the Percentage of Analysts Following a Firm Who Revise Their 
Forecasts (RI FOLLOWING, around a Prior Earnings Announcement and Changes in 
BKLS Correlation (р) and the Precision of Common (В) and Idiosyncratic (8) Information 
Contained in Individual Analysts’ Forecasts 


Earnings И Sample Size 
Announcement Ар» Ah, AS; (firm-years) 
Prior Annual R,/FOLLOWING, —0.052 —0.002 0.050 2,591 
(<0.01) (0.92) (<0.01) 
1st Quarter R,/FOLLOWING, —0.046 —0.023 0.040 2,997 
(0.02) (0.23) (0.04) 
‘2nd Quarter N,,/FOLLOWING,, —0.047 —0.016 0.048 3,273 
| (0.01) (0.39) (0.01) 
3rd Quarter R,/FOLLOWING, —0.061 —0.019 0.057 4,086 
(«0.01) (0.32) («0.01) 


Ry = the number of active revisions of forecasts of upcoming annual earnings around the prior earn- 
ings announcement for firm j in year t Measured as the number of analysts who issue a forecast 
of year t annual earnings in the 45-day period prior to the earnings announcement date and then 
revise this forecast in the 30-day period after the earnings announcement; 

Ap, = the change in the BKLS correlation measure for forecasts of annual earnings made before and 
after prior earnings announcement for firm j in year t. Based on a sample of individual analysts 
matched before and after the prior earnings announcement; 

АБ, = tbe change in the precision of the common information contained in individual analysts' forecasts 
of annual earnings before and after prior earnings announcement for firm j in year t. Based on 
a sample of individual analysts matched before and after the prior earnings announcement; 

A&, = the change in the precision of the idiosyncratic information contained in individual analysts' 
forecasts of annual earnings before and after prior earnings announcement for firm j in year t. 
Based on a sample of individual analysts matched before and after the prior earnings announce- 
ment; and 

FOLLOWING, = the total number of analysts following firm j in year t (any analyst who issued at least one 
forecast for firm j during year t). 
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prior earnings announcements. For each firm-year observation matched both before and 
after an earnings announcement, we compare the accuracy (absolute error) of the mean 
forecast (EM) to the accuracy of the most recent individual forecast (E!)—i.e., the last 
individual forecast in the forecast window. The mean and most recent individual forecasts 
are based on the same set of individual analysts who forecast before and also update after 
earnings announcements. Our dependent variable is an indicator variable that equals 1 when 
the mean forecast is more accurate (has smaller absolute error) than the most recent indi- 
vidual forecast (i.e., if EM < EP, and 0 otherwise. Our focal explanatory variable, AFTER, 
equals 1 when the forecast window is after the earnings announcement, and 0 when the 
window is before the announcement. Therefore, AFTER captures the change in the likeli- 
hood that the mean forecast is more accurate than the most recent individual forecast after 
an earnings announcement. Because our samples include multiple observations for the same 
firms in different years, we also include firm (FD) and year (YD) dummy variables to 
control for dependence in our data. 

We use the following fixed-effects probit model to evaluate the change in the relative 
frequency with which the mean forecast is more accurate than the most recent individual 
forecast after earnings announcements: 


J T 
Prob(Efy < Efe) = о + АРТЕК, + У SED, + 2, VYD, + Sw (8) 


where: 


ЕМ, = the absolute error in the mean forecast for firm ј in year t, during forecast 
window w; and Ej, is the absolute error in the most recent individual 
forecast for firm j in year t, during forecast window w. A dummy variable 
equals 1 when ЕМ, < Бр, and 0 otherwise. Thus, we are estimating the 
probability that the mean forecast is more accurate than the most recent 
individual forecast; у 

AFTER, = a dummy variable equal to 1 for the forecast window after an earnings 
announcement (e.g., PA,) and 0 for the forecast window before an earnings 
announcement (e.g., РАБ); 

FD, = a set of firm dummy variables equal to 1 for firm j and 0 for all other 
firms; and 

YD, — a set of year dummy variables equal to 1 for year t and O for all other 
years. 


Table 4 shows that, for the first, second, and third quarterly earnings announcements, 
the relative frequency with which the mean forecast is more accurate than the most recent 
individual forecast is higher after an earnings announcement than before (р = 0.01 one- 
tailed Chi-squared). The results, however, are not significant for the prior annual earnings 
announcement, perhaps because BKLS correlation decreases the least around prior annual 
earnings announcements (see Figure 1). 


19 Onr inferences are unaffected when we repeat this analysis after controlling for: (1) the difference in forecast 
age between the most recent individual forecast and the average age of the forecasts composing the mean 
forecasts, and (2) the number of forecasts aggregated (Ñ). 
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TABLE 4 
The Superiority of Mean Forecasts Relative to the Most Recent Individual Forecasts before 
and after Earnings Announcements* 


J т 
Prob(EM, < Е) = a + a,AFTER, + >, 5,.FD, + > VYD, + в, 
јег = 


AFTER (&,) Number of Goodness of Fit: 
Earnings One-tailed Chi- Number Number of  Firm-Year Likelihood Ratio Chi- 
Announcement Squared (p-value) of Firms Years _ Observations? Square (two-tailed p-value) 
Prior Annual 0.054 650 12 5,182 6,325 
(0.07) (<0.01) 

1st Quarter 0.093 736 12 5,994 7,445 

(«0.01) («0.01) 
2nd Quarter 0.127 1,300 12 6,546 7,920 

(«0.01) («0.01) 
3rd Quarter 0.109 1,300 12 8,172 9,911 

(<0.01) (<0.01) 


* The cependent variable equals 1 if the mean forecast is more accurate than the most recent individual forecast, 

and 0 otherwise. 

° Each firm-year appears in the sample both before and after the earnings announcement. Аз a result, the number 

of observations is twice the number of firm-years. 

EM, = the absolute error in the mean forecast for firm j in year t, during forecast window w; 

Е, = the absolute error in the most recent individual forecast for firm j in year t, during forecast window w. 

A dummy variable equals 1 when EX, «Ej, and 0 otherwise. Sample is based upon individual forecasts made in 

the 45-day window before the announcement and updated by the same individual analyst in the 30-day window 

after the announcement (must be a minimum of two such forecasts). We calculate the mean forecast using just 

these forecasts, and we select the most recent forecast only from these individual forecasts. 

AFTER, = a dummy variable equal to 1 for the forecast window (w) after the earnings announcement (PA,, Q1,, 
Q2,, or Q3,) and 0 for the forecast window before the earnings announcement (PA;, Q1,, Q2,, or 
933); 

FD, = a set of firm dummy variables equal to 1 for firm ј, and 0 for all other firms; and 

YD, = a set of year dummy variables equal to 1 for year t, and 0 for all other years. 


V. ROBUSTNESS: TESTING SIMPLIFYING ASSUMPTIONS OF BKLS 

In this section we address concerns regarding the validity of our conclusions, including 
those related to the simplifying assumptions of the BKLS model. BKLS's main result 
concerning how to measure the across-analyst correlation in forecast errors can be dem- 
onstrated without reference to their measures of h and s, and most of the assumptions that 
accompany these measures. Only two assumptions are required to interpret the BKLS cor- 
relation measure, p, as a measure of the percentage of common information contained in 
the mean forecast: (1) analysts’ forecasts are unbiased and that some of the apparent com- 
monality in the forecasts is not meaningless and subtracted out by investors, and (2) indi- 
vidual earnings forecast errors reflect the properties of information analysts want to convey 
and these errors do not reflect managers efforts to reduce unwanted earnings surprises. 
After examining the robustness of our inferences to these two assumptions, and discussing 
the possibility of herding among analysts (Trueman 1994; Welch 2000) within our sample, 
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we then consider three additional assumptions necessary to interpret p as the ratio of com- 
mon-to-total information possessed by individual analysts, and h and s as the precisions of 
the common and idiosyncratic information possessed by individual analysts. 


Forecast Bias 

BKLS assume that forecasts are unbiased. Prior research suggests that analysts system- 
atically issue optimistic forecasts for annual earnings (e.g., Francis and Philbrick 1993), 
but more recent evidence in Brown (2001) and Matsumoto (2002) suggest that analysts' 
apparent optimistic bias is diminishing, that analysts appear to be optimistic for only some 
periods, and that much of analysts' optimism arises from firms reporting losses (Brown 
2001). A systematic bias in forecast errors would inflate SE relative to D, thus upwardly 
biasing the BKLS correlation measure. We examine the possible effects of this optimistic 
bias in two ways. First, repeating our analysis for our primary sample of 990 firm-years, 
but excluding firm-years with reported losses, leads to identical inferences. Second, our 
inferences are unchanged using “debiased” forecasts (adjusting each individual forecast in 
our primary sample of 990 firm-years for the average level of optimism in that forecast 
window across all firms and years) to compute a debiased measure of the squared error in 
the mean forecast (SE): 


sk = (с - Ro -EFX хи, Ro). 6 


where SE#, is the observed squared error in the mean forecast for firm j in year t and 
forecast window w, adjusted for the average level of optimism for all forecasts for that 
forecast window; A; is the actual earnings for firm j in year t; and F,,,, is the mean forecast 
for firm j in year t for forecast window w.?! We also conduct an analysis adjusting each 
individual forecast in our primary 990 firm-year sample for the average level of bias in that 
forecast window in that year. This analysis not only controls for average bias, but also 
adjusts for the average effect of any time-period dependence in the data (Keane and Runkle 
1998). Our inferences hold after each type of debiasing. 


Management of Analysts’ Expectations or Earnings 

Recent research suggests that firms manage both analysts' expectations and earnings to 
"meet or beat" analyst forecasts (e.g., Matsumoto 2002). Management of analysts' expec- 
tations by making more pre-announcement disclosures to analysts does not violate any of 
the assumptions underlying the BKLS model. However, to the extent that managers ma- 
nipulate earnings to meet or beat analysts' expectations, the resulting actual earnings real- 
ization is dependent on the mean forecast, and the mean forecast error is biased toward 
zero, which in turn downwardly biases the BKLS correlation measure. 

Earnings management to “meet or beat" analysts’ expectations is unlikely to drive our 
inferences, however. First, to the extent that analysts anticipate earnings management, they 


?? During our sample period (1986—1997), the incentives to bias forecasts upward to win investment banking 
services may have been higher for analysts following firms in high-tech industries. As a robustness check, we 
split our sample into high-tech and non-high-tech firm subsamples, using the same SIC code-based classification 
for high-technology industries as Barron et al. (2002). Our inferences hold for both subsamples. 

?! Consistent with prior evidence that optimistic bias declines as the earnings announcement date 
(Richardson et al. 2002; Darrough and Russell 2002), the median percentage error in our individual forecasts 
decreases over the eight forecast windows from 7.12 percent (PY,) to 0 percent (Q3, ). 
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account for it as part of their information sets. Second, prior research (e.g., Richardson et 
al. 2002) reports that forecast management or earnings management to meet analysts' ex- 
pectations are more common after about 1992. Our results are robust when we split our 
primary sample of 990 firm-years into pre- and post-1992 subsamples, and conduct our 
analyses for both subsamples. Significantly, the decrease in BKLS correlation (6) across 
the full year leading up to the earnings announcement is almost identical in both subperiods: . 
median б falls from 0.93 to 0.62 in the pre-1992 subsample, and from 0.92 to 0.60 in the 
post-1992 subsample. 

Nevertheless, we conducted three sets of additional analyses, all of which reveal that 
our inferences continue to hold using subsamples of firm-years for which management has 
less incentive to manage earnings to meet or beat analysts' forecasts. For our first test, we 
undertook a similar analysis, but computing р, f, and 8 based on analysts’ forecasts of 
annual cash flows, rather than forecasts of annual earnings. Consistent with our results for 
forecasts of annual earnings, we find that BKLS correlation for annual cash flow forecasts 
also decreases throughout the year prior to the announcement date, a result that cannot be 
attributable to accruals-based earnings management. Our second test uses a subsample of 
firm-years for which it is unlikely that earnings are managed upward to meet forecasts 
because, for the entire year before the earnings announcement date, these forecasts are 
considerably below the actual earnings the firm eventually announces. From our primary 
sample of 990 firm-years, we select a subsample in which actual earnings exceeds the mean 
forecast by at least 20 cents in each of the eight forecast windows (PA, through Q3,, 
inclusive). Forty-eight firm-years meet this criterion. For this subsample the median 
BKLS correlation drops from 0.96 to 0.84 over the period PA, to Q3, and decreases 
in BKLS correlation after earnings announcements are statistically significant. The drop in 
is significant at the 0.05 level for the first and third quarter earnings announcements and 
at the 0.10 level for the second quarterly earnings announcement (one-tailed sign test). - 

For our third test, we replicate our analyses excluding small positive earnings surprises 
from our primary sample, as these are more likely to reflect earnings management (e.g., 
Burgstahler and Eames 2001; Beatty et al. 2002). Deleting firm-years for which the earnings 
surprise (measured as the difference between actual earnings and the median forecast in 
the 45-day window immediately prior to the annual earnings announcement date) is between 
0 and 5 cents, does not affect our inferences. 


Analyst Herding 

Prior research also suggests that analysts may engage in herding (Trueman 1994; Welch 
2000), thereby overweighting common information, which would in turn upward bias the 
BKLS correlation. Our research design mitigates the possible bias induced by herding, as 
we select only analysts who actively update after earnings announcements, and such ana- 
lysts are more likely to base their forecasts on their own information rather than herd 
(Barron and Stuerke 1998). Moreover, our primary result, that BKLS correlation decreases 
over the year prior to annual earnings announcements, is inconsistent with widespread 
herding among the analysts in our sample. In further contrast to what we would expect 
under herding, evidence reported in Table 3 suggests that our individual analysts' forecasts 


22 This sample selection criterion selects firm-years for which the squared error in the mean forecast, SE, is high 
throughout the year leading up to the actual earnings announcement, thus self-selecting firm-years for which 
the common error is relatively high throughout the year leading up to an earnings announcement. It follows that 

. this subsample biases toward measuring high levels of BKLS correlation and against finding decreases in this 
Correlation. 
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contain relatively more idiosyncratic information when more forecasts by other analysts are 
observable. 

We now examine the robustness of our inferences to the three additional assumptions 
necessary to interpret p as the ratio of common-to-total information possessed by individual 
analysts, and h and s as the precisions of the common and idiosyncratic information pos- 
sessed by individual analysts. 


Information is Either Common or Idiosyncratic 

To make their model tractable, BKLS assume analysts' information can be represented 
as either common to all analysts or idiosyncratic (uniquely private) to individual analysts. 
To test the validity of our inferences, we developed a subsample of firm-years with only 
two analysts matched before and after each earnings announcement. Because there are 
only two analysts, any non-common information reflected in their forecast dispersion must 
be completely idiosyncratic to only one of the two analysts, by construction. We start with 
our sample of 990 firm-years matched across all eight forecast windows. For firm-years 
with more than two analysts forecasting both before and after an earnings announcement, 
we randomly select two analysts from those available. Repeating our analysis using this 
alternative sample yields identical inferences. 


Normally Distributed Forecast Errors 

Another assumption underlying the BKLS precision measures (h and s) is that the errors 
in individual analysts’ common and idiosyncratic information are normally distributed for 
any given firm (or firm-year). This assumption, combined with the assumption that analysts 
are rational Bayesians trying to forecast accurately, suggests that realized errors in individ- 
ual analysts' forecasts will be, on average, self-fulfilling representations of analysts' beliefs 
about their underlying information, and thus normally distributed. At first, these assump- 
tions may seem inconsistent with the distribution of individual forecast errors across our 
entire sample of firm-years, which is positively skewed with fat tails (excess kurtosis). 
However, these departures from normality are largely attributable to the mixing of forecast 
error distributions across firms that have different scale parameters. The distribution of 
forecast errors within subsamples with more homogeneous magnitudes of reported earnings 
(actual earnings per;share [EPS]) ranging from $1.01 to $1.05, $1.06 to $1.10, and so forth) 
are much closer to normality. For example, for our primary 990 firm-year sample in the 
Q3, forecast period, the excess kurtosis statistic for the cross-sectional distribution of all 
individual forecasts used is 23.22. The median excess kurtosis statistic for the subsamples 
based on 10-cent ranges of actual EPS declines to 7.08. Using 5-cent ranges of actual EPS, 
the median excess kurtosis declines further, to 2.72. Thus, the excess kurtosis appears 
largely attributable to mixtures of different distributions in the full sample of individual 
forecasts pooled across firm-years. 

We conclude that the assumption of normally distributed forecast errors is a reasonable 
first approximation for any given firm (or firm-year). Our sample forecast errors are, how- 
ever, influenced by differences in scale across firms (firm-years). We base our key test 
statistics on a sign test of differences across two points in time for the same Вгт-уеаг.2“ 


= The mixture of distributions hypothesis (MDH) makes a similar argument concerning the skewness and kurtosis 
in empirical distributions of stock returns (e.g., Kon 1984). 
24 Nevertheless, standard t-tests yield results consistent with those reported in this paper. 
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We then aggregate these signs across firm-years. As a result, such mixtures of distributional/ 
scale effects are unlikely to materially affect our inferences. 


Homogeneous Precision (of Individual Analysts’ Information) 

Finally, the BKLS model is most readily applicable when the expected (or ex ante) 
precision of idiosyncratic information (s,) is the same across analysts. We next argue that 
the assumption that s, = s for all analysts i is a reasonable first approximation, and outline 
how our research design mitigates the possibility of differential precision within our sample. 
We then develop a modified BKLS precision measure that adjusts for possible departures 
from this assumption, and summarize the results of robustness tests using this modified 
measure for a subsample of our data. 

Early research failed to find significant differences in forecast accuracy across analysts 
(e.g., Butler and Lang 1991). More recent studies that have found differences in accuracy 
across analysts typically find that any differences are small and short-lived (e.g., Stickel 
1992; Clement 1999; Jacob et al. 1999). For example, Stickel (1992) reports that АП- 
American analysts supply annual earnings forecasts that are only 2.82 cents more accurate 
than other analysts. Furthermore, the competitive market in which analysts with less ac- 
curate forecasts are more likely to lose their jobs (see Mikhail et al. 1999) also minimizes 
differences in accuracy across analysts. 

Our study design selects only those analysts who issue revisions of forecasts shortly 
after earnings announcements. These must be revisions of forecasts the analysts made 
shortly before the earnings announcement date. As such, our sample selection criteria target 
only frequently updating analysts. Such analysts are likely to be actively following these 
firms, and are unlikely to be informationally disadvantaged vis-à-vis other analysts (see 
‘Jacob et al. 1999). Thus, there are likely to be smaller differences in precision among the 
subset of analysts included in our analyses. 

In order to use BKLS to measure individual analysts’ common (h) and idiosyncratic 
(s) information, it needs to be true that either the s,’s are equal across analysts or N is large 
enough to average out idiosyncratic errors from the mean forecast. When differences in s, 
exist but N is large, the following approximations hold: 





SE 1 
P" GE+DF “GE+D) n 
do. h SE 
БЫ ВЕ + 5) um 


Since o is the average influence of common information (h) on forecasts relative to 
total information (В + sj), then (1 — а) measures the average relative influence of idiosyn- 
cratic information. The ratio of these two influences, (1 — а)/а, suggests an absolute 
measure of the precision of idiosyncratic information impounded in average forecasts, 
which we denote as s,, where: 





(1 -9 D (12) 


= Ф + SEX 


Because the approximation in Equation (12) holds when М is large, we sample with М 
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> 8 analysts’ forecasts both before and after an earnings announcement. Repeating our 
analyses using this modified measure of the precision of individual analysts' idiosyncratic 
information does not affect our inferences. 


VL. CONCLUSIONS 

We report evidence suggesting that the precisions of active analysts’ common and 
idiosyncratic information (about upcoming annual earnings) increase over time, and espe- 
cially after prior earnings announcements. Our results suggest that the relative increases in 
idiosyncratic information are larger, so that the percentage of total information that is 
common across all analysts decreases around earnings announcements. These results are 
consistent with the models of Kim and Verrecchia (1994, 1997), in which public finan- 
cial disclosures trigger production of new idiosyncratic information by agents (such as 
financial analysts) possessing unique information-processing skills. 

We also document that our estimate of the average amount of new idiosyncratic infor- 
mation contained in individual analysts' forecasts increases as more analysts revise their 
forecasts. Our results are consistent with analysts serving as interpreters of financial dis- 
closures (Schipper 1991), which provide one possible explanation for Stickel's (1989) ev- 
idence that analysts issue a flurry of forecast revisions immediately after earnings an- 
nouncements. Finally, consistent with the increase in the proportion of idiosyncratic 
information around earnings announcements, we document that the likelihood that the mean 
forecast is more accurate than the most recent individual forecast increases after earnings 
announcements. More broadly, our results cast doubt on the notion that earnings announce- 
ments level the informational playing field (Lev 1988), at least among our sample of actively 
updating-analysts following large firms. 

Our conclusions are subject to a number of limitations. First, analysts’ common and 
idiosyncratic information is of course unobservable. Relying on the BKLS model, we use 
observable characteristics of analysts' forecasts to develop proxies for these two unobserv- 
able dimensions of analysts' information structure. Section V first outlines the assumptions 
required to interpret the BKLS measures p as the percentage of common information con- 
tained in the mean forecast. lt then outlines the additional assumptions needed to interpret 
p as the ratio of common-to-total information possessed by individual analysts, and to 
interpret h as the precision of individual analysts' common information, and s as the pre- 
cision of individual analysts’ idiosyncratic information. Finally, it shows that our inferences 
do not appear to be attributable to violations of these assumptions. Second, our analysis is 
based on properties of analysts’ forecasts, which may. not generalize to the properties of 
investors’ information. Though the commonality of analysts’ information likely reflects that 
of investors, the two may differ. For example, market prices may efficiently aggregate 
analysts’ idiosyncratic information and investors may be able to extract aggregated idio- 
syncratic information from observable price changes. Third, our sample consists primarily 
of a subset of frequently updating analysts who issue forecasts for relatively large, heavily 
followed firms, thus potentially restricting the generality of our results. 

The main contribution of this study is evidence—albeit indirect evidence—suggesting 
that analysts generate significant idiosyncratic information around earnings announcements. 
It is not clear whether earnings announcements create or trigger diverse information that 
would not be produced if not for earnings announcements, or whether the timing of private 
information-gathering activities happens to coincide with the timing of public earnings 
announcements, perhaps for analysts’ convenience. Either way, our results are suggestive 
of significant interaction between public accounting disclosures and private information 
production. 
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Increases subordinates' effort and task performance. Additionally, we find that 
an internal reporting system that provides informatlon about subordinates' 
budgets and performance to their co-workers mitigates budget slack when 
supertors do not use budgets as a basis for resource allocation. These results 
highlight the synergies between the planning (resource allocation) and control 
(performance evaluation) functions of managerial accounting practices such 
as budgeting. Our results also suggest that by designing the Internal infor- 
mation system to reduce information asymmetry among subordinates, the firm 
can increase subordinates' incentives to provide more accurate budgets. 


Keywords: budgeting; performance evaluation; resource allocation; informa- 
tion; slack; performance. 


Data Avallability: Data gathered in this study are available from the authors 
upon request. 


L INTRODUCTION 

raditional budget-based compensation plans provide economic incentives for subor- 

dinate managers to misrepresent (understate) their productivity and build slack into 

budgets (Horngren et al. 2000, 185; Jensen 2001). Slack creates a bias in budgets 
and can reduce firm profits due to costly planning errors and greater compensation or 
perquisite consumption for subordinate managers. To mitigate budget slack, researchers 
developed ''truth-inducing" compensation schemes (e.g.. Weitzman 1976) that explicitly 
reward subordinates for the truthful revelation of their private information. 

Empirical research documents that truth-inducing compensation schemes do reduce 
subordinates’ misrepresentations of productivity and budget slack (see, e.g., Young and 
Lewis 1995). However, firms rarely use truth-inducing schemes in practice (Waller 1994; 
Atkinson et al. 1997, 672). Apparently, either the benefits of using traditional budget-based 
compensation plans outweigh the costs of budget slack, or other mechanisms in the budg- 
eting process counteract the negative effects of these traditional plans on subordinates' 
propensity to build slack into their budgets. 

In this paper, we examine two such mechanisms, specifically whether the use of budgets 
to allocate scarce resources or the provision of information about co-workers reduces the 
slack subordinates build into their budgets when firms use budgets for performance eval- 
uation. Both mechanisms naturally arise in budget settings with multiple subordinates, and 
both mechanisms introduce or emphasize competition among subordinates. We posit that 
such competition not only will reduce the rents subordinates earn as a result of budget 
slack, but will also increase subordinates’ effort and task performance, in contrast to truth- 
inducing schemes (e.g., Chow et al. 1988). 

When the firm uses budgets to allocate scarce resources, subordinates have incentives 
to overstate their productivity to acquire a greater share of fixed resources. We predict that 
such motivations will counterbalance subordinates' incentives io understate their productiv- 
ity in budget-based evaluation plans. Additionally, we predict that subordinate (firm) per- 
formance will increase when superiors use the budget to allocate resources. This is because 
superiors can allocate more resources to more productive subordinates, and because sub- 
ordinates will exert more effort to exceed their higher budget levels and to signal high 
productivity in an effort to attract higher resource allocations in the future. 
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We also examine the effects of an internal information system that provides information 
about subordinates’ budget proposals, budget levels, and actual performance to their co- 
workers. We predict that reducing the horizontal information asymmetry among subordi- 
nates promotes social competition, thereby motivating subordinates to increase their budget 
proposals and performance. We posit, however, that the effects of resource allocation will 
dominate those of information about co-workers. We expect this to occur because resource 
allocation gives subordinates a strong economic incentive for high budget proposals and 
performance, whereas providing information about co-workers simply increases the trans- 
parency of incentives and relations already existing in the budget process. 

We tested our hypotheses by conducting a laboratory experiment in which 174 under- 
graduate business students, working in groups of 3, each acted as either a superior manager 
or as one of two subordinates. All subordinates worked for three periods under a traditional 
budget-based compensation plan that provided incentives for subordinates to insert slack 
into their budget proposals, and for superiors to minimize slack. We manipulated both 
resource allocation and horizontal information asymmetry between subjects at two levels. 
In the no-resource allocation condition, each subordinate received a fixed amount of com- 
pensated production time (salary), whereas in the resource allocation condition the superior 
allocated production time between the two subordinates. In the low (high) information 
asymmetry condition, each subordinate was (was not) aware of the other subordinate's 
budget proposals and counteroffers, the superior's budget counteroffers to the other sub- 
ordinate, and the other subordinate's final budget level and work-session performance. 

The results indicate that allowing the superior to allocate productive resources among 
subordinates significantly increased subordinates' budget proposals, decreased budget slack, 
and increased subordinate task performance. Specifically, when the superior used budgets 
to allocate resources, subordinates did not have any slack in their final budgets, and sub- 
ordinate performance increased by 25 percent. Additionally, when superiors did not use 
budgets to allocate resources, reducing the information asymmetry among subordinates led 
subordinates to submit higher budget proposals that reduced budget slack but, contrary to 
our expectations, did not lead to higher subordinate performance. 

Our results suggest that using budgets to allocate resources as well as to evaluate 
performance provides complementary incentives that lead subordinates to reveal their pri- 
vate information more truthfully and increase their effort and task performance. The mutual 
discipline imposed by this dual use of budgets may help explain why firms often use a 
single budget for both planning and performance evaluation (Umapathy 1987, 27) and rarely 
use truth-inducing compensation schemes (Waller 1994). Moreover, our findings highlight 
the synergies between the planning and control functions of managerial accounting practices 
such as budgeting. For example, our results suggest that using a single budget both to 
allocate resources and to evaluate performance may help mitigate the ex post inefficiencies 
created by slack and capital rationing described in analytical research (e.g., Antle and Eppen 
1985). Our findings also have implications for the design of a firm's internal reporting 
system. Specifically, sharing information about co-workers can reduce budget slack when 
the firm uses budgets only for performance evaluation (and not for resource allocation). 
However, such information sharing may not provide incremental benefits when the firm 
uses budgets to allocate resources as well as to evaluate performance. 

. The remainder of this paper is organized into four sections. Section II develops the 
hypotheses, and Section Ш explains the methods employed to test these hypotheses. Section 
IV presents the results, and Section V provides a summary and discussion of the results. 
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П. BACKGROUND AND HYPOTHESES 

We consider a participative budgeting scenario in which negotiation between a subor- 
dinate and a superior determines the budget (Fisher et al. 2000). The subordinate begins 
the process by submitting a budget proposal, and the superior sets the final budget if the 
two parties do not reach agreement (Umapathy 1987, 24; Anthony and Govindarajan 2001, 
370—371). The final budget serves as a benchmark for evaluating and compensating a 
subordinate's actual performance (Demski and Feltham 1978; Umapathy 1987, 36; Mer- 
chant 1998, 333). 


Using Budgets for Performance Evaluation 

Equation (1) illustrates a budget-based (gainsharing) contract commonly employed in 
corporate practice (Umapathy 1987, 36; Henderson 2000; Lawler 2000).! Subordinates’ 
compensation includes a salary component (base pay) and a piece-rate (bonus) for each 
unit produced in excess of the budget. Superiors receive a percentage of the residual profit 
after payment to subordinates, as shown in Equation (2). 


P = $ ИХ = В (1) 
S + ACK — B) ifX >B 
Ренье = КОХ - S) ifX=B 


R(DX -[S- AQ - B] ifX»B Q 


where: 


P — total compensation (pay); 

S — the subordinate's salary compensation (base pay); 

A = the subordinate's compensation per unit of production over budget; 
X = actual production; 

B = budget; 

В = the superior's percentage of firm profit; and 

D = profit, exclusive of subordinate compensation, per unit produced. 


Prior research has documented both benefits and costs associated with the budget-based 
contract shown in Equation (1). Specifically, relative to fixed-wage or pure profit-sharing 
(piece-rate) contracts, traditional budget-based contracts increase subordinate effort and 
performance (Bonner et al. 2000). This occurs because a traditional budget-based contract 
explicitly links pay to performance (Chow 1983) and delineates precise goals for subordi- 
nates (Locke and Latham 1990), both of which are motivational mechanisms (Bonner and 
Sprinkle 2002). 

However, traditional budget-based contracts provide a strong incentive for subordinates 
to use their private information to create budget slack by understating their expected pro- 
ductivity in budget proposals (i.e., by attempting to set a low B). Budget slack represents 
the discrepancy between a subordinate's best estimate of performance based on his private 
information and the budgeted level of performance (Young 1985; Chow et al. 1988; Waller 
1988). As Equations (1) and (2) indicate, budget slack increases subordinates' compensation 
and reduces superiors' compensation. 


! This contract not only.has an explicit link between budget attainment and а subordinate's current compensation, 
but it also exemplifies contracts with an implicit link between budget attainment and a subordinate's future 
compensation. This implicit link arises because the superior's subjective evaluation of a subordinate's current 
performance relative to budget can influence the subordinate's future compensation (е.в., salary and promotions). 
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Empirical research indicates that subordinates insert significant amounts of slack under 
traditional budget-based compensation schemes (Young 1985; Chow et al. 1988), and that 
single-person truth-inducing budget-based compensation schemes (e.g., Weitzman 1976) 
reduce slack, but typically do not eliminate it (Chow et al. 1988; Waller 1988). Further, 
subordinates’ performance under truth-inducing schemes is comparable to that under tra- 
ditional budget-based schemes (Chow et al. 1988; Chow et al. 1991). Perhaps because of 
the limited benefits, firms rarely use truth-inducing compensation schemes in practice 
(Waller 1994). 

We investigate whether two other practices reduce subordinates' productivity under- 
statements and improve subordinates' performance under traditional budget-based schemes: 
using budgets to allocate resources and providing information about subordinates' budgets 
and performance to their co-workers. Both practices arise naturally in budget settings in- 
volving multiple subordinates. We expect both practices to increase competition among 
subordinates, which should in turn reduce their productivity understatements and enhance 
their subsequent performance. 


Mitigating Effects of Budget-Based Resource Allocation 

Companies use budgets for planning and as a basis for allocating scarce human, phys- 
ical, and financial resources (Anthony and Govindarajan 2001, 302—303). Traditional 
budget-based compensation schemes give subordinates economic incentives to acquire re- 
sources. First, the salary component of compensation (S in Equation [1]) generally increases 
with the amount of resources a subordinate controls (e.g., division size; Murphy 1985). 
Second, ceteris paribus, the piece-rate component in Equation (1) increases with the level 
of resources the subordinate can use to produce output. Indeed, prior research documents 
that when a superior uses budget proposals as a basis for resource allocation, subordinates 
overstate their true (exogenously endowed) productivity to receive more resources, and that 
these overstatements lead to an inefficient allocation of resources among subordinates 
(Waller and Bishop 1990; Chow et al. 1994, 1995; Chow et al. 2000). 

Research has also found that multi-person and single-person truth-inducing budget- 
based compensation schemes (e.g. Groves 1973; Groves and Loeb 1979; Osband and 
Reichelstein 1985) are only partially effective in eliminating subordinates' overstatements 
in resource allocation settings, due to both the difficulty of setting appropriate parameter 
values for these schemes (Chow et al. 2000) and subordinates' inability to understand the 
schemes (Waller and Bishop 1990). Moreover, firms rarely use either single-person or multi- 
person truth-inducing compensation schemes. 

We expect that under traditional budget-based schemes, subordinates' incentives to 
overstate their productivity when budgets are used for resource allocation purposes will 
mitigate their incentives to understate their productivity when budgets are used for per- 
formance evaluation purposes.? Accordingly, when superiors evaluate and compensate sub- 
ordinates using traditional budget-based schemes, we posit that subordinates will propose 
higher budgets when the superior has the authority to allocate resources than when resources 


2 Both the Groves and Osband/Reichelstein ‘‘truth-inducing’’ schemes incorporate budget-related parameters and 
recognize the opposing incentives created by using budgets for resource allocation and performance evaluation. 
Our investigation of the dual use of budgets for resource allocation and performance evaluation differs from prior 
empirical research in two important ways. First, we focus on the efficacy of budget-based schemes commonly 
observed in practice rather than on the more complex, and rarely used, truth-inducing schemes derived by analytic 
research. Second, prior studies exogenously endow participants with a productivity level (which mechanistically 
maps into performance), thereby focusing primarily on misrepresentations of that productivity. In contrast, we 
examine a setting in which participants’ performance depends on both their endogenous ability and effort. This 
allows us to examine whether using budgets for both performance evaluation and résource allocation affects 
subordinates’ effort and concomitant performance. 
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are fixed exogenously. The compensation scheme in Equation (2) leads the superior to 
prefer higher budget levels, so higher budget proposals by the subordinate should result in 
higher final budget levels, and thus in lower budget slack.? 


Hia: Subordinates will submit higher initial budget proposals when the superior allo- 
cates productive resources to subordinates than when the superior does not 
allocate productive resources to subordinates. 


H1b: Slack in the final budget will be lower when the superior allocates productive 
resources to subordinates than when the superior does not allocate produc- 
tive resources to subordinates. 


Prior research provides little guidance as to whether the lower budget slack (i.e., higher 
budget levels) proposed in H1b will increase subordinate performance. Studies employing 
individual subordinate settings have not found that truth-inducing (Weitzman 1976) con- 
tracts lead to consistent differences in performance relative to traditional budget-based 
contracts, even though truth-inducing schemes result in higher budget levels (Chow et al. 
1988, 1991). Additionally, multi-subordinate resource allocation studies have not allowed 
subordinates' ability and effort to endogenously determine their productivity. 

We expect that subordinates will perform at a higher level when superiors allocate 
resources and when subordinates' performance is a function of their ability and effort. A 
superior can allocate more resources to the subordinate whose budget or past performance 
signals greater productivity (i.e., greater ability or effort). Additionally, subordinates likely 
will be motivated to increase their effort and produce more output to exceed the higher 
budget levels that exist when superiors allocate resources (as predicted by the lower budget 
slack in H1b). This motivation arises from subordinates' desire to increase both their current 
compensation and future resource allocations, which are likely to depend on past 
performance. 


Hic: Subordinate performance will be higher when the superior allocates productive 
resources among subordinates than when the superior does not allocate produc- 
tive resources among subordinates. 


Notwithstanding our predictions in Н1а-Н1с, there are several reasons why resource 
allocation may not increase subordinate budget proposals, reduce budget slack, and increase 
subordinate performance. For example, psychological factors such as equity concerns (e.g., 
Luft 1997; Luft and Libby 1997; Kachelmeier and Towry 2002) might diminish the ef- 
fectiveness of resource allocation in mitigating slack and improving performance. If supe- 
riors allocate resources based on differential productivity, then subordinates allocated fewer 
resources may feel unfairly treated and reciprocate with lower budget proposals and per- 
formance. Analogously, if superiors under-reward (as perceived by subordinates) higher 
productivity, then higher-performing subordinates may feel unfairly treated and reduce their 
budget proposals and effort. Moreover, even if subordinates perceive the distribution of 
resources to be fair, they may view their (predicted) higher budgets under resource allo- 
cation to be unfair, as suggested by prior research that has hypothesized a negative relation 
between budget levels and performance (Chow et al. 1988, 116). 


3 We could present and test а hypothesis similar to Hib for final budget levels. Given the high relation between 
budget levels and budget slack (а correlation of —0.94, p < 0.01 in our experiment), we examine and report 
results only for budget slack. 
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Our multiple-subordinate setting also provides the superior with natural benchmarks 
for comparing budget levels and performance, potentially reducing the information asym- 
metry among subordinates and superiors regarding subordinates' production capabilities. 
Furthermore, our multiple-subordinate setting may foster social pressure and competition 
among subordinates, increasing subordinates' desires to outbid and outperform their co- 
workers (Young et al. 1993). Both types of benchmarking can reduce slack in subordinates’ 
budgets and improve subsequent performance, even if superiors do not use the budget as 
a basis for allocating resources (Locke and Latham 1990, 119, 136-138; Hansen and 
Mowen 2003, 559). We explore the effects of such information in the next section. 


Mitigating Effects of Information 

The presence of multiple subordinates raises the issue of whether a superior should use 
the firm's information system to provide subordinates with information about their co- 
workers' budgets and performance. Under such relative performance evaluation (e.g., bench- 
marking), subordinates receive information regarding the activities and performance of com- 
parable referents.! We refer to this as the "low horizontal information asymmetry” 
condition. Alternatively, the superior may choose to keep this information private (“high 
horizontal information asymmetry" condition). We expect that low horizontal information 
asymmetry will lead subordinates to increase their budget proposals and decrease their 
budget slack due to a combination of economic and psychological factors related to com- 
petition among subordinates. 

From an economic perspective, if the superior uses higher budget proposals as a basis 
(benchmark) for setting all subordinates’ budgets, then providing co-workers’ budget and 
performance information to subordinates emphasizes that the economic benefits of submit- 
ting low budget proposals are likely to be low. Moreover, superiors may sanction subor- 
dinates who submit significantly lower budgets than their co-workers by substantially in- 
creasing these subordinates’ final budget levels. 

From a psychological/sociological perspective, subordinates likely feel social pressure 
not to appear as if they have less ability or motivation than their co-workers (see also Young 
1985). Furthermore, regardless of social pressure, some subordinates probably desire to 
outperform their co-workers, in terms of both their budget proposals and their actual per- 
formance. In this regard, information about co-workers gives subordinates explicit bench- . 
marks by which to gauge their own budget and performance, thereby serving as a catalyst 
for social competition (Locke and Latham 1990, 136-137). 

We further propose that the effect of providing subordinates with information about 
their co-workers will depend on whether the superior allocates resources among subordi- 
nates. Hypothesis 1 proposes that resource allocation provides subordinates with a strong 
economic incentive to propose budgets near their capabilities, which leaves little room for 


4 Superiors also provide such information to subordinates to communicate and coordinate organizational activities 
(Нотпргеп et al. 2000, 180). For example, Hilton et al. (2000, 625) note that, to facilitate coordination, “each 
manager throughout the organization must be aware of the plans made by other managers.” We examine whether 
this common practice affects subordinates’ motivation to misrepresent their private information and increase their 
task 

5 The interaction among subordinates and superiors can be viewed as a strategic game. Thus, information about 
one subordinate’s strategy (e.g., actual budget proposals, budget levels, and performance) can change another 
subordinate’s strategy. For example, assume the superior attributes “large” differences between subordinates’ 
budget proposals to self-interest (and ratchets up the lower bidding subordinate’s final budget), but attributes 
“small” differences between subordinates’ budget proposals to variations in skill level (and does not ratchet up 
the lower bidding subordinate’s final budget). Given this retaliation (or "tit-for-tat") strategy by the superior, 
knowledge of coworkers’ budget bids can affect subordinates’ bidding strategies and concomitant budget levels. 
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information about co-workers to affect budget proposals and budget levels. In contrast, 
when resources are fixed, subordinates have incentives to submit budgets with more slack, 
and information about co-workers is thus more likely to affect budget proposals and budget 
levels. Consequently, we posit that information on co-workers' budgets and performance 
will prompt subordinates to set more challenging budgets for themselves which, in turn, 
will lead to higher final budget levels containing less slack, but only when the superior 
does not allocate resources among subordinates. 


H2a: Knowledge of other subordinates’ budget proposals, counteroffers, budget levels, 
and performance will increase subordinates' initial budget proposals when re- 
source allocations are fixed, but not when the superior allocates productive 
resources among subordinates. 


H2b: Knowledge of other subordinates' budget proposals, counteroffers, budget levels, 
and performance will reduce the slack in the final budget when resource alloca- 
tions are fixed, but not when the superior allocates productive resources among 
subordinates. 


There are several reasons to expect that low information asymmetry will also increase 
subordinates' performance. First, if H2b is supported, then subordinates must produce more 
to receive compensation above their salary (base pay). Second, information about co- 
workers gives subordinates external performance goals that may increase their motivation 
(Locke et al. 1981; Locke and Latham 1990). Finally, to the extent that subordinates' budget 
proposals simply represent "cheap talk," social competition may manifest primarily in 
performance, which more directly reflects subordinate's ability and motivation. As with 
H2a and H2b, we predict in H2c that information about peer subordinates will affect sub- 
ordinates' performance only when the superior does not allocate productive resources 
among subordinates. 


H2c: Knowledge of other subordinates' budget proposals, counteroffers, budget levels, 
and performance will increase subordinates' own performance when resource al- 
locations are fixed, but not when the superior allocates productive resources 
among subordinates. 


Notwithstanding our predictions in H2a—H2c, there are several reasons why providing 
subordinates with information about their co-workers’ budgets and performance may not 
increase subordinate budget proposals, reduce budget slack, and increase subordinate per- 
formance when resources are fixed. For example, superiors’ use of higher-productivity sub- 
ordinates as a benchmark for lower-productivity subordinates is more transparent when 
horizontal information asymmetry is low. Subordinates may perceive inequity in such ex- 
plicit benchmarking and respond with lower budget proposals and performance. Knowledge 
of co-workers’ actions (strategies) may also help subordinates implicitly collude to keep 
budget proposals low and budget slack high. 


Ш. METHOD 
Participants and Design | 
One hundred seventy-four undergraduate students participated in our computer- 
based laboratory experiment, which employed a 2 (resource allocation) X 2 (information 
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asymmetry) X 3 (periods) mixed factorial design. We manipulated resource allocation and 
information asymmetry between subjects, and we manipulated periods (work sessions) 
within subjects. 

First, we assigned participants to one of two resource allocation settings. In the resource 
allocation condition, superiors allocated a total of six production minutes between two 
subordinates. In the no-resource allocation condition, each subordinate received a fixed three 
minutes of production time. Second, we assigned participants to one of two information 
asymmetry conditions. In the low (bigh) information asymmetry condition, each subordinate 
was (was not) aware of the other subordinate's budget bids and counteroffers, the superior's 
budget counteroffers to the other subordinate, and the other subordinate's final budget level 
and work-session performance. Finally, participants in all between-subjects conditions com- 
pleted three negotiation/production work sessions (periods). 


Procedure 
The experimental procedure consisted of ten steps: 


1. One-third of the participants assumed the role of superior, and two-thirds of the 
participants assumed the role of subordinate. The administrator matched each su- 
perior with two anonymous subordinates; solid room partitions separated all three 
matched participants. 

2. The first few computer screens explained the production task, which was adapted 
from Chow (1983) and involved decoding numbers into letters." АП participants 
completed a brief practice session and three 3-minute training sessions to ensure 
they understood the task and learned their performance capabilities. In each training 
session, subordinates earned two cents for each item correctly decoded and received 
feedback regarding the number of items they correctly and incorrectly decoded. 

3. After the third (last) training session, subordinates provided their best estimates of 
the number of items they could correctly decode in both a one-minute and a three- 
minute work session. These estimates formed the basis for calculating budget slack. 

4. The next computer screens explained subordinates' and superiors' compensation 
contracts. Equations (1) and (2), respectively, describe these contracts, and com- 
puter screens illustrated these contracts to participants, using several numerical 
examples. For each subordinate, the salary (S) equaled $0.35 per production minute 
assigned ($2.10 in total for each work session across both subordinates), and the 
piece-rate per unit of production over budget (A) equaled $0.05.5 For superiors, 
profit per unit produced exclusive of subordinate compensation (D) equaled $0.08, 
and the share of firm (residual) profit (R) equaled 100 percent.? 


$ We take as given that budgets are used for performance evaluation and, as а result, do not manipulate the use 
of budgets for performance evaluation. This assumption reflects the pervasive use of budgets for performance 
evaluation (Umapathy 1987, 36), as well as the idea that in multiperiod settings, subordinates' past perfor- 
mance can serve as a benchmark for subjective performance evaluation, even in the absence of formal budget- 
based compensation schemes. 

7 Subordinates received a different decoding key for each session of the experiment. То minimize end-game effects, 
participants did not know the exact number of work sessions, and they received several extra decoding keys. 

8 S increases with the number of production minutes assigned to reflect the positive relation between compensation 
levels/perquisite consumption and resources, including the fact that salary (total base pay) typically increases as 
the amount of time worked increases (Henderson 2000, 665). 

? Each subordinate received a minimum compensation in each work session of S X the number of production 
minutes assigned. All superiors were endowed with 6 x S — $2.10 in each work session so that they would not 
have to use their own resources in the event firm profit before subordinate compensation was less than subor- 
dinates' base pay. 
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5. Participants learned that superiors would negotiate a separate (per-minute) budget 
for each subordinate for each work session, and that the superior would unilaterally 
set the final budget if the negotiating dyad did not reach agreement after two offer- 
counteroffer rounds. In the low information asymmetry condition, each subordinate 
also learned that he or she would receive information on the other subordinate's 
initial budget proposal and counteroffers, the superior's counteroffers to the other 
subordinate, and the other subordinate's final budget.'? 

6. In the resource allocation condition, computer screens informed participants that 
each subordinate's final budget equaled the negotiated (or superior-set) per-minute 
budget multiplied by the number of work session minutes the superior assigned 
that subordinate. In the no-resource allocation condition, the corresponding screens 
informed participants that each subordinate's final budget equaled the negotiated 
(or superior-set) per-minute budget multiplied by three minutes. 

7. Participants reviewed the instructions until they could correctly answer a series of 
questions about the task, the compensation schemes, the budget-setting process, 
how production minutes were assigned, and the information available to each party 
during the experiment. 

8. The budget-negotiation process began, with superiors and subordinates communi- 
cating via negotiation forms. Subordinates initiated the process by separately writ- 
ing their initial budget proposals on the form. Once both subordinates made their 
initial budget proposals, the administrator delivered the negotiation forms to the 
superior, who wrote a counteroffer on each form. The administrator then delivered 
each form back to the appropriate subordinate, who had the opportunity to make 
a counteroffer. An equal offer and counteroffer indicated budget agreement and 
ended the negotiation process. If negotiation dyads failed to reach agreement within 
two offer-counteroffer rounds, then the superior set the budget. The negotiation 
procedures were identical between the low and high information asymmetry con- 
ditions, with one exception. In the low information asymmetry condition, the ad- 
ministrator also wrote on each subordinate's form the other subordinate's initial bid 
(and any counteroffers) as well as the superior's counteroffer(s) (including final 
budget levels) to the other subordinate before delivering the negotiation forms back 
to each subordinate. 

9. At the conclusion of the budget negotiations, superiors in the resource allocation 
condition allocated the six production minutes between the two subordinates, with 
a minimum of one minute per subordinate. 

10. When final budget levels were set, subordinates completed their work sessions. 
Afterward, each subordinate-superior dyad learned the subordinate's performance 
in the work session. Additionally, each subordinate in the low information asym- 
metry condition learned the other subordinate's work session performance. Partic- 
ipants then began the negotiation process for the second work session (period), and 
so on, until all participants had completed three negotiation/production work ses- 
sions. At the conclusion of the third work session, all participants completed an 


10 Additionally, we informed all participants that 95 percent of past subordinates completing the letter-decoding 
task were able to carrectly classify between 10 and 18 letters per minute. Thus, in both the resource allocation 
and no-resource allocation conditions, superiors knew the range of performance capabilities for all subordinates 
but not the performance capabilities of the specific subordinates with whom they were paired, whereas subor- 
dinates knew both their own performance capability and the range of performance capabilities of all subordinates. 
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exit questionnaire. The administrator then calculated and disbursed participants' 
compensation. 


Dependent Measures 

We examine three dependent measures: subordinates' initial budget proposals, subor- 
dinates’ slack in the final budget, and subordinates’ performance. Our analysis of initial 
budget proposals uses the initial per-minute budget bid each subordinate proposed in each 
work session. Because the number of production minutes can differ across subordinates in 
the resource allocation condition (but with a constant six-minute total across both subor- 
dinates), we perform our analyses of budget slack and performance using totals aggregated 
over both subordinates. Budget slack for each subordinate equals: (the subordinate's best 
estimate of the number of items he or she can correctly decode in a one-minute work 
session X the number of minutes allotted minus the final budget for the allotted time). We 
measure performance as the number of letters correctly decoded. 


IV. RESULTS 
Presentation of Experimental Results 

We present our results in three tables, one for each dependent measure: initial budget 
proposals, budget slack, and performance. Panel A of each table presents means over the 
three periods for each dependent measure, by resource allocation conditión and information 
asymmetry condition. Panel B of each table reports the results of the related ANOVA, with 
resource allocation and information asymmetry as between-subjects factors, and period as 
the within-subjects (repeated-measures) factor. 

We organize tests by our two groups of hypotheses: resource allocation (H1a-H1c) and 
information asymmetry (H2a—H2c). Hypotheses 1a-1c would be supported by a significant 
main effect of resource allocation in the related ANOVA, in which the mean budget pro- 
posals are higher, budget slack is lower, and subordinate performance is higher when the 
superior uses budgets as a basis for allocating resources than when resource allocations are 
fixed. 

We test Н2а-Н2с via planned comparisons of the simple effect of information asym- 
metry at each level of resource allocation.! First, H2a-H2c would be supported by a 
significant effect of information asymmetry in the no-resource allocation condition, in which 
the mean budget proposals are higher, budget slack is lower, and subordinate performance 
is higher when subordinates know the budget proposals, counteroffers, budget levels, and 
performance of the other subordinate than when they are not privy to this information. 
Second, H2a~H2c would be supported by an insignificant effect of information asyminetry 
in the resource allocation condition. 


Resource Allocation (Hypotheses 1a, 1b, and 1c) 

Panels A and B of Tables 1—3 document that our results are consistent with hypotheses 
1a, 1b, and 1c. First, Panels À and B of Table 1 show that the mean initial subordinate 
budget proposal of 11.39 letters per minute in the resource allocation condition is signifi- 
cantly greater than the mean initial subordinate budget proposal of 7.74 letters per minute 
in the no-resource allocation condition (F — 52.43, p « 0.01). Second, Panels A and B of 


11 Keppel (1991, 112) indicates that planned comparisons, rather than the main or interaction effects in the overall 
ANOVA, are the appropriate tests when specific relations are posited in hypotheses. Moreover, Keppel (1991, 
112) indicates that one should conduct such planned comparisons without reference to the significance or 
nonsignificance of the omnibus F-test (also see Winer et al. 1991, 342). 
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TABLE 1 
Mean Initial Subordinate Budget Proposals over the Three Experimental Periods by Resource 
Allocation Condition and Information Asymmetry Condition, Including the Related ANOVA* 


Panel А: Means (Standard Deviations) over All Periods for Initial Subordinate Budget Proposals* 





Information Resource Allocation* 
4 

Asymmetry? No Yes Overall 

: 6.97 10.83 8.83 

High (3.91) (3.81) (4.31) 
n = 90 n = 84 n = 174 

8.50 11.94 10.16 

Low (3.23) (2.89) (3.51) 
п = 90 n = 84 n = 174 

7.74 11.39 9.50 

Overall (3.66) (3.42) (3.98) 
n = 180 n= 168 n = 348 


Panel B: ANOVA on Initial Subordinate Budget Proposals 








Source of Variation SS df MS F* рї 

Between Subjects 
Resource Allocation (RA) 1,155.25 1 1,155.25 52.43 < 0.01 
Information Asymmetry (IA)? 151.51 1 151.51 6.88 < 0.01 
RA x IA 3.95 1 3.95 0.18 < 0.67 
Subject(RA х IA) 2,467.73 112 22.03 

Within Subjects 
Period? 3.78 2 1.89 0.26 < 0.78 
Period x RA 76.10 2 38.05 5.18 < 0.01 
Period х ТА 1.02 2 0.51 0.07 < 0.94 
Period х ВА x IA 1.43 2 0.72 0.10 « 0.91 
Period х Subject(RA X IA) 1,646.81 224 7.35 


* A subordinate’s initial budget proposal is the number of items per minute the subordinate proposed for his budget 
at the start of each period's budget negotiations. 

> We manipulated Periods as а within-subjects factor with three levels, 1—3. Participants in all conditions completed 
three negotiation/production work sessions. 

* We manipulated Resource Allocation as a between-subjects factor with two levels, present and not present. 
Participant subordinates in the no-resource allocation condition had a fixed three-minute work session. Participant 
subordinates in the resource allocation condition had a work session that lasted between one and five minutes, 
with the length of this work session determined by their superior. 

$ We manipulated Information Asymmetry as a between-subjects factor with two levels, low and high. In the low 
(high) information asymmetry condition, each participant subordinate was (was not) aware of the other participant 
subordinate's bids, counteroffers, final budget, and performance in each period of the experiment. 

*'The Subject(RA X IA) mean square is the appropriate error term for the between-subject effects. The Period 
X Subject(RA X IA) mean square is the appropriate error term for the within-subjects effects. 

f We report a one-tailed p-value for the main effect of resource allocation given the directional prediction for this 
effect. All other p-values are two-tailed because we have no directional predictions for these effects. 
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TABLE 2 
Mean Total Budget Slack over the Three Experimental Periods by Resource Allocation 
Condition and Information Asymmetry Condition, Including the Related ANOVA* 


Panel A: Means (Standard Deviations) over All Periods for Total Budget Slack* 





Information Resource Allocation* 
Asymmetry? No Yes Overall 
16.75 —1.19 8.09 
High (23.04) (17.55) (22.36) 
n = 45 п = 42 n = 87 
7.39 —0.36 3.64 
Low (31.29) (13.91) (24.66) 
12.07 —0.78 5.87 
Overall (27.73) (15.75) (23.58) 
n = 90 п = 84 п = 174 


Panel В: ANOVA on Total Budget Slack 





Source of Variation SS df MS F* р! 

Between Subjects | 
Resource Allocation (ВА) 7,169.86 1 7,169.86 10.17 < 0.01 
Information Asymmetry (IA)? 794.26 1 794.26 1.13 < 0.29 
КА X IA 1,130.09 1 1,130.09 1.60 « 021 
Group(RA X IA) 38,067.71 54 704.96 

Within Subjects 
Period> 6,318.62 2 3,159.31 8.51 < 0.01 
Period X КА 1,680.53 2 840.26 226 « 0.11 
Period х IA 6.08 2 3.04 0.01 « 0.99 
Period х ВА x IA 677.32 2 338.66 0.91 < 0.41 
Period X Group(RA X IA) 40,072.09 108 371.04 


* Budget slack for each subordinate equals the subordinate's best estimate of the number of items he could correctly 
decode in the allotted time minus the subordinate's final budget. Total budget slack equals the budget slack for 
subordinate 1 plus the budget slack for subordinate 2. 


беда See corresponding notes in Table 1. 


Table 2 indicate that the mean total slack in the final budget of —0.78 in the resource 
allocation condition is lower than the mean slack of 12.07 in the no-resource allocation 
condition (Е = 10.17, p < 0.01).? Finally, Panels A and B of Table 3 show that the mean 
total performance of 80.52 in the resource allocation condition is significantly greater (by 


12 Mean slack in the final budget in the resource allocation condition is not significantly different from zero (t 
= —0.45, p < 0.66). This suggests that using budgets for both resource allocation and performance evaluation 
eliminated budget slack. Mean budget slack in the no-resource allocation condition, however, was significantly 
greater than zero (t = 4.13; p < 0.01). 
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TABLE 3 
Mean Total Subordinate Performance over the Three Experimental Periods by Resource 
Allocation Condition and Information Asymmetry Condition, Including the Related ANOVA* 


Panel А: Means (Standard Deviations) over All Periods for Total Performance’ 


Information Resource Allocation® 

Asymmetry? No Yes Overall 
65.80 7779 71.58 

High (20.62) (13.86) (18.58) 
п = 45 п = 42 п = 87 
61.49 83.24 71.98 

Low (23.90) (7.67) (20.97) 
n = 45 n = 42 n= 87 
63.65 80.52 71.79 

Overall (22.29) (11.47) (19.75) 
n = 90 n = 84 n = 174 


Panel B: ANOVA on Total Performance 








Source of Variation SS df MS Fe рії 

Between Subjects 
Resource Allocation (КА): 12,361.52 1 12,361.52 19.01 « 0.01 
Information Asymmetry (ТА) 13.74 1 13.74 0.02 < 0.89 
RA x IA 1,035.44 H 1,035.44 1.59 « 022 
Group(RA X IA) 35,107.80 54 650.14 

Within Subjects 
Period’ 255.48 2 127.74 0.76 < 0.47 
Period X RA 240.47 2 120.23 0.72 « 0.49 
Period х IA 28444 2 142.22 0.85 < 0.44 
Period X ВА X IA 155.36 2 71.68 0.46 < 0.63 
Period X Group(RA X IA) 18,082.37 108 167.43 


*Performance for each subordinate equals the number of letters correctly decoded in the allotted time. Total 
performance equals the performance of subordinate 1 plus the performance of subordinate 2. 
bedef See corresponding notes in Table 1. 


approximately 25 percent) than the mean total performance of 63.65 in the no-resource 
allocation condition (Е = 19.01, p < 0.01).?? 

We performed additional analysis to distinguish between two possible explanations for 
subordinates’ higher performance when their superiors used the budget as a basis for ге- 
source allocation: (1) superiors allocated more productive resources (minutes) to the more 


13 Panel B of Tables 1 and 2 also reveal two statistically significant within-subjects effects. First, Panel B of Table 
1 shows a significant period-by-resource allocation interaction effect for subordinate budget proposals (F — 5.18, 
р < 0.01) The (predicted) positive difference between initial subordinate budget proposals in the resource 
allocation condition vs. the no-resource allocation condition increased over periods, from 2.55 letters per minute 
in period 1 to 4.83 letters per minute in period 3. Second, Panel B of Table 2 shows a significant main effect 
of period on budget slack (F — 8.51, p « 0.01). This occurs because the mean total budget slack increased over 
periods, from an average of —2.84 in period 1 to 10.56 in period 3. 
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productive subordinates or (2) subordinates were motivated to increase their output. To 
assess the effect of differential resource allocation, we computed a benchmark performance 
assuming the superior allocated resources equally—i.e., three production minutes to each 
subordinate. When we multiplied each subordinate's average per-minute performance by 
three production minutes, the result was nearly identical to the actual performance reported 
in Table 3. Average performance ynder equal resource allocation only declined to 80.05 
(from 80.52 under the actual resource allocation).!^ 

This result suggests that the higher subordinate performance in the resource allocation 
condition is not due to superiors assigning more resources to the more productive of the 
two subordinates. Rather, the higher production is due primarily to subordinates' increased 
motivation to acquire scarce resources and meet their (higher) budget goals. The higher 
initial subordinate budget proposals in the resource allocation condition and participants’ 
subjective perception of their motivation support this interpretation. Our post-experimental 
questionnaire elicited participants’ level of agreement with the statement "I was very com- 
mitted to attaining each of my performance targets" on a scale on which 10 corresponded 
with “strongly disagree" and 70 with “strongly agree." The mean response of 54.53 in the 
resource allocation condition significantly exceeded the mean response of 45.42 in the no- 
resource allocation condition (t = 2.50, p < 0.01), suggesting that participants in the re- 
source allocation condition were more motivated than those in the no-resource allocation 
condition to achieve their performance targets. 


Information Asymmetry (Hypotheses 2a, 2b, and 2c) 

Panel A of Tables 1-3 document that our results generally are consistent with hypoth- 
eses 2a, 2b, and 2c. In the no-resource allocation condition the mean initial subordinate 
budget proposal of 8.50 letters per minute in the low information asymmetry condition was 
significantly greater than the mean budget proposal of 6.97 letters per minute in the high 
information asymmetry condition (planned comparison t = 2.19, p < 0.02, one-tailed). 
Additionally, mean budget slack of 7.39 in the low information asymmetry condition is 
significantly less than mean budget slack of 16.75 in the high information asymmetry 
condition (planned comparison t — —1.68, p « 0.05, one-tailed). However, contrary to 
predictions in Hlc, the mean performance of 61.49 in the low information asymmetry 
condition is not statistically different from the mean performance of 65.80 in the high 
information asymmetry condition (planned comparison t = —0.80, p «0.79, one-tailed).!* 

In the resource allocation condition, the difference in subordinates' budget proposals 
between the low and high information asymmetry conditions is not statistically significant 


14 This analysis assumes that performance increases linearly with the number of production minutes. On average, 
subordinates in the experiment estimated that they could decode 13.98 letters in one minute and 41.55 letters 
in three minutes. This suggests that the relation between production minutes and performance is fairly linear 
throughout the time range we consider. 

15 The relative influence on performance of differential resource allocation vs. heightened motivation is partially 
task-specific, however. Compared to some field settings, there was modest variation in both the amount of 
resources the superior could allocate (between one and five minutes per subordinate) and actually did allocate 
in our experiment; across all periods, superiors opted for a 3-3 split of production minutes 33 percent of the 
time, a 4-2 split 55 percent of the time, and a 5-1 split only 12 percent of the time. There also was somewhat 
modest variation in the skill levels of participants performing the letter-decoding task; the stardard deviation in 
performance for the last three-minute training session was 3.89 letters, or approximately 10 percent of average 
performance. Differential allocation of resources among subordinates is likely to have more impact on perform- 
ance for a task that has substantial variation in either the amount of resources to be allocated or subordinate 
skill levels. 

16 The appropriate. one-tailed p-value is 1 — а, because the difference in mean performance between information 
asymmetry conditions in the no-resource allocation condition is opposite to the direction predicted by H2c. 
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(11.94 vs. 10.83, respectively, as reported in Panel A of Table 1; planned comparison t 
= 1.52, p < 0.14, two-tailed). Moreover, there is no statistically significant difference in 
budget slack between low and high information asymmetry conditions (-0.36 vs. —1.19, 
respectively, as reported in Panel A of Table 2; planned comparison t — —0.14, p « 0.89, 
two-tailed), or in performance between low and high information asymmetry conditions 
(83.24 vs. 77.79, respectively, as reported in Panel A of Table 3; planned comparison t 
— 0.35, p « 0.73, two-tailed). 


V. SUMMARY AND DISCUSSION 

In this paper, we investigate whether two managerial practices—using budgets to al- 
locate scarce resources, and providing information about subordinates to their co- 
workers—mitigates the dysfunctional effects on subordinates’ behavior of using budgets for 
performance evaluation. We examine how these two practices affect two facets of subor- 
dinates' behavior: (1) their motivation to misrepresent their private information to create 
budget slack, and (2) their motivation to increase their effort and task performance after 
budgets are determined. 

The results from our laboratory experiment are consistent with our hypotheses that 
using budgets both as a basis for allocating scarce productive resources among subordinates 
and as a basis for evaluating subordinates significantly increases subordinates' initial budget 
proposals, decreases slack in the final budget, and increases subordinate performance. Spe- 
cifically, when superiors used budgets to allocate scarce resources, subordinates had no 
slack in their budgets, and their task performance increased by 25 percent. Additionally, 
we found that subordinates' task-performance increase was due to their heightened moti- 
vation to acquire scarce resources and exceed budget targets, rather than to the manner in 
which superiors allocated resources among subordinates. 

We also find that the degree of information asymmetry among subordinates affects 
budget outcomes, but only when superiors do not use budgets to allocate resources. When 
the superior could not use budgets to allocate scarce resources, subordinates who knew the 
budget proposals, counteroffers, and performance of the other subordinate made higher 
initial budget proposals and had final budgets containing less slack than subordinates who 
did not have this information. When the superior could use budgets to allocate scarce 
resources, the degree of information asymmetry did not significantly affect subordinates' 
initial budget proposals or the slack in the final budget. Finally, the degree of information 
asymmetry between subordinates did not significantly affect subordinates' performance. 

The results of our study demonstrate the interdependent effects of the planning and 
control roles of managerial accounting practices such as budgeting. Our research suggests 
that firms can mitigate problems arising when superiors use budgets only for performance 
evaluation or only as a basis for resource allocation by using the same budget for both 
purposes. Thus, our results provide insight into why firms frequently use а single budget 
for both planning and control purposes and employ traditional budget-based, rather than 
“truth-inducing,” compensation schemes. Our results also suggest that ex post inefficiencies 
such as the existence of slack and capital rationing (1.е., the use of a hurdle rate in excess 
of the firm's cost of capital) described in analytic research (e.g., Antle and Eppen 1985; 
Antle and Fellingham 1997) may not be necessary when budgets provide a basis for both 
resource allocation and performance evaluation. More generally, our study highlights the 
advantages of simultaneously studying the multiple roles of managerial accounting tools, 
such as budgets, to evaluate their effectiveness (also see Sprinkle 2002). 

In contrast to research that focuses on conflicts between the dual roles of budgets 
(Epstein and Manzoni 2001), our study suggests that the tension between these two roles 
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can be beneficial. Accordingly, our study supplements research demonstrating the effort 
and performance-enhancing effects of budget-based contracts relative to other contracts 
(see, e.g., Bonner et al. 2000), by suggesting that firms can further increase employee 
productivity with budget-based contracts by linking resources to budget proposals or prior 
budget attainment. Alternatively, if the firm does not use the budget as a basis for allocating 
resources, then our results suggest that the design of a firm's internal information system 
can play an important role in mitigating subordinates' incentives to misrepresent their pri- 
vate information when their superiors use the budget only as a basis for performance eval- 
uation. Here, we document that, similar to the effect of reducing vertical information asym- 
metry between subordinates and superiors (Young 1985; Fisher et al. 2002), reducing the 
degree of horizontal information asymmetry among subordinates reduces budget slack. 

Some limitations of our study provide opportunities for future research. For example, 
we propose that the level of information asymmetry affects both economic and 
psychological/sociological factors, but we do not explore the relative influences of these 
factors. Future research could investigate more thoroughly the mechanisms governing our 
information asymmetry results by measuring subordinates' reputation concerns and percep- 
tions of social pressure, and/or by manipulating whether such information affects the ec- 
onomic incentives associated with the strategic game among subordinates and superiors. 
Investigating these mechanisms and motivations may help explain why horizontal infor- 
mation asymmetry affects subordinate behavior and, in turn, when it is most likely to do 
so. Future research also might examine the robustness of our results to individual, task, and 
environmental variables (e.g., risk preferences, uncertainty, type of feedback), which we 
did not manipulate or measure but which can affect budget outcomes (see Luft and Shields 
2002). 
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I. INTRODUCTION 

atts (1993) suggests that conservatism likely evolved from the contracting role 
W of accounting.’ He argues that accounting conservatism helps avoid inappropriate 
distributions to claim holders. Consistent with Watts (1993), we argue that con- 
servatism mitigates conflicts of interest over dividend policy between shareholders and 
bondholders.” Specifically, we hypothesize that (1) firms experiencing more severe bond- 
holder-shareholder dividend policy conflicts adopt more conservative accounting and (2) 
firms that use more conservative accounting incur a lower debt cost. The intuition for our 
hypotheses is as follows. Conservative accounting reduces the earnings and retained earn- 
ings amounts used in debt contracts to constrain dividends.* Thus, choosing more conser- 
vative accounting is one way the firm can reduce the risk to bondholders that it will pay 
excessive dividends to shareholders. This risk reduction is likely to be more important when 
bondholder-shareholder conflicts over dividend policy are more severe. Moreover, we ex- 
pect that if managers choose more conservative accounting, then bondholders will accept 

a lower rate of return in light of the reduced risk of dividend overpayment. 

We test these hypotheses using both “levels” and "changes" analyses based on data 
from two six-year periods: 1993—1998 and 1987—1992. We use two alternative measures 
of conservatism: a market-value-based measure and an accrual-based measure. Our first 
measure of conservatism, based on Beaver and Ryan (2000), is the component of the book- 
to-market ratio that reflects biased accounting due to earlier recognition of expenses and 
losses, and to deferred revenue recognition. This component captures the extent to which 
book value is persistently lower than market value. Beaver and Ryan (2000) demonstrate 
(and we confirm) that this component of book-to-market is associated with conservative 
accounting method choices. 

Our second measure of conservatism is based on Givoly and Hayn (2000), who argue 
that conservative accounting leads to persistently negative accruals. In the long run, un- 
biased accounting results in the cumulative amount of net income before depreciation and 
amortization converging to operating cash flows. Thus, as both positive and negative ac- 
cruals reverse over time, net cumulative accruals should approach zero. In contrast, con- 
servative accounting results in a persistent pattern of negative accruals over time. This 
suggests that a firm’s mean accrual over a reasonably long period provides an accounting- 
based, firm-specific proxy for conservatism. 

Because we cannot directly observe the extent to which managers voluntarily make 
conservative accounting choices, our two proxies for conservatism may reflect GAAP- 
mandated conservatism as well as managers’ choices of accounting methods, estimates, and 
assumptions. However, GAAP-mandated conservatism likely affects firms in the same in- 
dustry in similar ways. Thus, to control for GAAP-mandated conservatism, we repeat our 


! Statement of Concepts No. 2 (FASB 1980) defines conservatism as “а prudent reaction to uncertainty to try to 
ensure that uncertainty and risks inherent in business situations are adequately considered.” According to State- 
ment of Concepts No. 6, (FASB 1985, para. 44), the motivation for expensing certain intangibles or not recog- 
nizing gains is uncertainty about whether the items qualify as assets or liabilities. 

? Conservatism may indirectly affect other conflicts. For example, restrictions on dividend policy may lead bor- 
rowers to retain more funds, which would in turn reduce the underinvestment problem. Similarly, conservatism 
reduces book value of equity, which places constraints on financing policy via more conservative leverage ratios. 
We leave more complete analysis of these other conflicts for future research. 

3 Penman and Zhang (2002) point out that an exception to this generalization occurs when firms that use conser- 
vative accounting methods reduce their operating assets. As Penman and Zhang (2002) show, a reduction in 
operating assets can increase current period income due to the liquidation of hidden reserves. To the extent that 
reductions in operating assets inflate earnings, this biases against our hypotheses, which are based on the as- 
sumption that conservative accounting reduces income. 
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analyses using industry-adjusted measures of conservatism and firm characteristics. Fur- 
thermore, by using each firm as its own control, our “changes” analysis controls for any 
effects of GAAP-mandated conservatism that vary across firms. 

The results of our analyses are for the most part consistent with our first hypothesis, 
that firms with more severe bondholder-shareholder dividend policy conflicts, on average, 
use more conservative accounting. The results are also strongly consistent with our second 
hypothesis: firms that adopt more conservative accounting practices incur lower debt costs, 
on average. Our results hold after controlling for other factors (e.g., profitability, firm size, 
firm growth) that are potentially correlated with our proxies for conservatism and debt cost. 

The study's results contribute to our understanding of the real economic effects of 
accounting conservatism in two ways. First, we provide evidence that accounting conser- 
vatism mitigates conflicts over dividend policy. Although prior studies have documented 
the presence of conservatism in debt contracts, we believe this is the first study that provides 
evidence suggesting that conservatism plays an important role in efficient debt contracting. 
Second, by documenting that conservatism is associated with a lower cost of debt, our 
results suggest that accounting choices can significantly affect firms' cost of capital. In 
other words, firms that choose to build a reputation for conservative accounting appear 
to reap real economic benefits. Our evidence that use of conservative accounting leads to 
lower cost of debt extends Botosan's (1997) and Sengupta's (1998) conclusions that higher 
quality disclosures lead to lower cost of equity and lower cost of debt, respectively. 

The paper proceeds as follows. Section П builds on prior research to develop the 
hypotheses. Section III describes our empirical proxies for conservatism, debt cost, and 
bondholder-shareholder conflicts over dividend policy. Section IV describes our research 
design. Section V describes the sample and presents the results, and Section VI concludes 
the paper. 


IL PRIOR RESEARCH AND HYPOTHESES 
Prior Research 

Considerable controversy remains whether accounting conservatism yields any real ec- 
onomic benefit to firms (Devine 1963; Sterling 1967). For example, Hendriksen and Van 
Breda (1992, 149) state, “‘conservatism is, at best, a very poor method of treating the 
existence of uncertainty in valuation and income. At its worst, it results in a complete 
distortion of accounting data." Similarly, Penman and Zhang (2002) suggest that conser- 
vatism results in lower quality earnings. Intuitively, conservative accounting practices ac- 
celerate the expensing of investment costs, thus reducing income and generating hidden 
reserves, as long as the firm is increasing investment expenditures. Consequently, conser- 
vative accounting leads to lower cumulative reported earnings. However, when the firm 
reduces its investment expenditure levels, those same conservative accounting practices 
liquidate hidden reserves, which in turn leads to higher current period income. Thus, con- 
servative accounting leads to lower cumulative reported earnings, but the effect on current 
period earnings depends on investment growth. 

Although many prior studies examine the relation between accounting choice and debt 
covenants, the more general role of conservatism in debt contracting has not received much 
attention. Prior research documents that debt contracts often require use of conservative 
accounting methods (Leftwich 1983; El-Gazzar and Pastena 1990; Leuz et al. 1998). For 
.example, Leftwich (1983) finds that modifications to GAAP in debt contracts are typically 
conservative. However, there is no direct evidence on the role that accounting conservatism 
plays in mitigating bondholder-shareholder conflicts, or on the association between con- 
servatism and a firm's cost of debt. 
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Role of Conservatism in Mitigating Dividend Policy Conflicts 

Agency theory suggests that fixed and residual claimants in a firm have conflicting 
interests over dividend policy (Jensen and Meckling 1976). In particular, overpayment of 
dividends can transfer wealth from bondholders to shareholders by reducing the assets 
available for meeting bondholders' fixed claims and hence increasing the default risk for 
bondholders. Efficient contracting theory suggests that it is in the interests of all parties to 
mitigate these conflicts. To address this conflict, bondholders typically include dividend 
policy restrictions in debt contracts (Black 1976; Smith and Warner 1979; Kalay 1982; 
Leftwich 1983; Healy and Palepu 1990; El-Gazzar and Pastena 1990, 1991). 

Kalay (1982) finds that firms use two types of dividend restrictions in their public debt 
contracts: direct and indirect. Direct restrictions specify an upper bound on dividends in 
terms of cumulative net earnings or retained earnings (Begley 1994). Kalay (1982) docu- 
ments that 90 percent of his random sample of 150 firms, selected from the Moody's 
Industrial Manual, report a direct dividend restriction. Indirect restrictions constrain divi- 
dends indirectly by requiring the firm to maintain certain balance sheet ratios. For example, 
a cap on the debt-to-asset ratio constrains dividends because dividend payments reduce 
assets, and thus move the debt-to-asset ratio closer to its upper bound. We assume that our 
sample firms either have or expect to have dividend restrictions in their debt contracts. 

Measurement of accounting numbers used in specifying restrictions on dividend policy 
plays an important role in debt contracting. Conservative accounting directly affects the 
earnings and retained earnings amounts used in debt contracts to constrain dividends, in 
that conservative accounting leads to lower (cumulative) reported earnings. Similarly, con- 
servative accounting implies tighter restrictions on dividend policy by reducing the measures 
of assets in various balance sheet ratios that appear in debt contracts. In short, when debt 
contracts impose accounting-based restrictions on dividends, more conservative accounting 
reduces the likelihood that the firm will make excessive dividend payments to shareholders. 

Debt contracts incorporate conservatism in at least two ways. First, bondholders can 
explicitly require the use of conservative accounting. Second, managers might implicitly 
commit to consistently use conservative accounting in order to build a reputation for con- 
servative financial reporting. Milgrom and Roberts (1992) argue that reputational concerns 
may effectively check managers' willingness to renege on such a commitment by engaging 
in ex post opportunistic accounting choices. 

In sum, we expect that when bondholder-shareholder conflicts over dividend policy are 
potentially more severe, borrowing firms are likely to use more conservative accounting. 
The borrowing firms' managers' willingness to choose more conservative accounting will 
also depend on the costs associated with increased conservatism. However, holding the 
costs of conservatism constant, we expect cross-sectional differences in conservatism to be 
related to the severity of bondholder-shareholder conflicts over dividend policy. Our first 
hypothesis (stated in alternate form) is as follows: 


H1: Firms that face more severe bondholder-shareholder conflicts over dividend policy 
adopt more conservative accounting, ceteris paribus. 


Conservatism and the Cost of Debt 

As discussed above, managers' choices of more conservative accounting tighten restric- 
tions on dividend policy, decreasing the likelihood of excessive dividend payments. Thus, 
bondholders are likely to require a lower rate of return to compensate for the reduced risk 
of excessive dividend payments. Therefore, we expect conservatism to reduce a borrower's 
cost of debt. Our second hypothesis (stated in alternate form) is as follows: 
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H2: Firms that adopt more conservative accounting incur a lower cost of debt, ceteris 
paribus. 


Our tests of these hypotheses assume that firms' investment opportunities drive their 
financing and dividend policies. Given the level of financing required to implement a firm's 
investment opportunities, we assume that managers wish to minimize the firm's cost of 
debt. Borrowing firms can reduce their cost of debt by accepting tighter restrictions on their 
abilitv to pay dividends, via conservative accounting. We recognize that borrowing firms 
might use other mechanisms to address the dividend policy conflict. For example, secured 
debt would ensure that specific assets would be available to meet bondholder claims, thereby 
obviating the need for conservative accounting to mitigate this conflict. However, secured 
debt also has disadvantages, such as reducing managerial flexibility regarding the disposal 
of secured assets, and exposing bondholders to the risk of decline in the asset values. If 
secured debt is a widely used alternative, then it will most likely bias against finding support 
for our predictions. We leave to future research the investigation of other ways borrowers 
can mitigate dividend policy conflicts. 

The issue then arises as to what prevents ex post departures from conservatism, and 
how bondholders detect and respond to such departures. One disincentive to deviate from 
conservatism is that building a reputation for conservatism is costly in terms of reporting 
relatively lower firm performance. Departing from conservatism risks the loss of reputation 
(Milgrom and Roberts 1992). Debt-rating agencies periodically reevaluate firms' credit- 
worthiness, so deviations from conservatism could increase interest costs on future borrow- 
ings. Furthermore, once the borrowing firm's reputation is damaged, bondholders are un- 
likely to view the firm favorably if and when it returns to the bond market. Thus, managers 
of firms that expect to issue more debt are likely to find it costly to deviate from 
conservatism. 

This efficient-contracting perspective contrasts with two alternative hypotheses about 
accounting choice. The first alternative is the traditional debt hypothesis, in which managers 
have ex post incentives to choose aggressive accounting in order to avoid covenant viola- 
tions. However, Mohrman (1996) shows that more recent debt contracts generally specify 
accounting methods, thereby restricting managers' ability to change accounting methods ex 
post. The second alternative hypothesis is that managers could choose aggressive accounting 
thereby increasing income in an attempt to appear less risky to prospective bondholders. 
This hypothesis assumes that bondholders cannot see through managers' accounting deci- 
sions, and thus are fooled by the appearance of less risky financial statements. 


Ш. EMPIRICAL PROXIES 
In this section, we first describe our proxies for accounting conservatism, as well as 
their limitations. We then discuss our proxies for the severity of bondholder-shareholder 
conflicts over dividend policy, and we conclude the section with a discussion of our proxy 
for the cost of debt. 


Accounting Conservatism 

Although conservatism broadly affects book value of equity and net income, account- 
ants often focus on narrower forms of conservatism. For example, the choice of accelerated 
depreciation as opposed to straight-line, the immediate expensing of research and devel- 
opment expenditures per SFAS No. 2 (FASB 1974), or the lower-of-cost-or-market rule for 
inventory valuation are conservative accounting method choices. However, our study relies 
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on a broader conservatism construct that reflects the cumulative effect of managers' ac- 
counting choices, including accounting estimates and assumptions, as well as accounting 
method choices. 

Relying on the notion that conservative accounting generally reduces (1) book value 
of equity relative to market value of equity and (2) income relative to operating cash flows, 
we use two alternative measures of conservatism: a market-value-based measure following 
Beaver and Ryan (2000), and an accrual-based measure following Givoly and Hayn (2000). 
These measures reflect the aggregate effects of conservatism at a firm level, as opposed to 
an account or line-item level within the firm.* 


Market-Value-Based Measure of Conservatism 

Beaver and Ryan (2000) argue that variation in book-to-market ratios is a function of 
two components: biased accounting recognition and lagged accounting recognition. They 
suggest that the bias component of book-to-market reflects persistent differences between 
book and market values resulting, in part, from conservative accounting. This notion of 
conservatism—book values persistently below market values—is consistent with that in 
Feltham and Ohlson (1995). Beaver and Ryan (2000) also suggest that the lag component 
reflects temporary differences in book and market values due to the lag with which ac- 
counting recognizes unexpected gains and losses. 

Beaver and Ryan (2000) empirically measure the bias (conservatism) and lag compo- 
nents by regressing book-to-market ratios onto current and lagged returns with fixed firm 
and time effects. The firm-specific effect reflects the persistent bias component primarily 
due to conservatism, the time-specific effect captures economy-wide temporal variation, 
and the lag component reflects market shocks not yet recognized in book value. 

Following Ryan (1995) and Beaver and Ryan (2000), we measure conservatism based 
on the firm-specific coefficient, оц, in the following model: 


6 
ВТМ, = a + a, + а, + У B, RET, , + е, (1) 
k=0 


where: 


BTM, = the book-to-market ratio for firm i at fiscal year-end t; 
a = the intercept across all firms and years; 
a, = the persistent firm-specific bias component of book-to-market ratio over the 
sample period; 
= the year-specific component of book-to-market ratio across all firms; and 
RET,, = the stock return (with dividends) for firm i in year t. 


We perform the fixed-effects estimation separately on panel data for the two sample 
periods 1993-1998 and 1987—1992. The coefficient, a,, reflects the persistent firm-specific 
component of book-to-market over each six-year period relative to the other firms in the 
sample. As a component of book-to-market, o, measures conservatism inversely (1.е., o; 


* Basu (1997) characterizes conservatism in terms of asymmetric recognition of good news vs. bad news in financial 
statements. We do not use Basu’s (1997) measure of conservatism for two reasons. First, the relation between 
his measure and the conservatism of accounting choices is unclear. Shon (2000) concludes that firms that use 
more conservative accounting methods appear to be less conservative based on the Basu measure. Second, Muller 
and Riedl (2001) show that inferences based on the Basu (1997) measure could be an artifact of differences in 
variances of good news returns vs. bad news returns. 
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decreases as market value increases relative to book value). For ease of presentation we 
multiply o, by —1 and refer to this market-based proxy for conservatism as CONMKT. We 
expect more conservative accounting to yield higher measures of CONMKT, thus H1 pre- 
dicts a positive relation between CONMKT and proxies for bondholder-shareholder con- 
flicts over dividend policy. In addition to reflecting conservatism, CONMKT is also likely 
to reflect growth opportunities because market values reflect growth opportunities (unre- 
corded assets). We discuss controls for these other determinants of CONMKT in Section 
IV. 


Accrual-Based Measure of Conservatism 

Givoly and Hayn (2000) focus on the income-statement effects of conservatism over 
extended periods. They argue that conservative accounting leads to persistently negative 
accruals, in contrast with the expected pattern of accrual reversals. This suggests that a 
firm's mean accrual over a reasonably long period provides a firm-specific proxy for con- 
servatism. Consistent with Givoly and Hayn (2000), we use accruals before depreciation 
ав a proxy for conservative accounting.’ Specifically, we use the sum of total accruals 
excluding depreciation (net income before extraordinary items plus depreciation expense 
less operating cash flows) deflated by assets and averaged within each of the two sample 
periods, 1993—1998 and 1987—1992, respectively, as our accrual-based proxy for conser- 
vatism.$ We also multiply this measure by —1 so it is increasing in the amount of negative 
accruals, and refer to it as CONACC. We expect more conservative accounting to yield 
higher measures of CONACC. 

CONACC includes changes in current assets and current liabilities, deferred taxes, 
pension accruals, asset write-downs, gains or losses on sale of assets, bad debt provisions, 
restructuring accruals, and other accrued or deferred expenses and revenues. Managers can 
exercise discretion over the conservatism with which they record most of these items in 
terms of the amount and timing. However, these, accruals also reflect economic character- 
istics unrelated to conservatism, such as growth in operations (Givoly and Hayn 2000). We 
discuss controls for these other determinants of CONACC in Section IV. 


Discussion of Conservatism Measures 

Our two conservatism measures reflect the relative degree of conservatism across in- 
dividual firms from two unique perspectives. CONMKT is a stock measure that reflects the 
cumulative effect of conservative accounting on book value of equity. CONACC, on the 
other hand, is a flow measure that reflects the effects of conservative accounting in 
the periods over which we calculate the flow measure. 

As described in Section П, our hypotheses focus on the extent to which borrowing 
firms’ managers voluntarily choose conservative accounting methods and estimates. How- 
ever, our conservatism proxies do not directly measure the conservatism of managers’ ac- 
counting choices. Thus, our conservatism proxies do not distinguish between the nondis- 
cretionary (GAAP-mandated) component of conservatism and the discretionary component 


5 Depreciation accruals represent the reversal of a positive accrual when the asset is acquired (ie., net income 
exceeds cash flows). Givoly and Hayn (2000) exclude the depreciation accrual because the originating positive 
accrual is not captured in the difference between income and operating cash flow. The use of accruals before 
depreciation ignores any conservatism in a firm’s depreciation calculation, which biases against our hypotheses. 

8 Consistent with the implications of Givoly and Hayn (2000), aggregating accruals over an extended time period 
should better reveal firm-specific conservatism in accruals. We use six-year estimation periods for comparability 
with CONMKT. We repeat our tests with three-year estimation periods for this proxy. All results are qualitatively 
similar to those reported in the tables. Periods shorter than three years, in our view, would be less appropriate 
for measuring conservatism as persistently negative accruals. We also repeat our analyses using net income after 
extraordinary items, and all inferences remain the same. 
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of conservatism. There are several reasons why the nondiscretionary component of conser- 
vatism is unlikely to significantly affect our inferences. 

First, even when GAAP appears to mandate conservatism, managers nonetheless have 
considerable discretion in its application. For example, although GAAP requires immediate 
expensing of R&D, managers can exercise discretion over the level and timing of R&D 
spending. Similarly, GAAP requires firms to use the lower-of-cost-or-market rule to value 
inventory, but managers must exercise discretion in estimating “market” value of inventory 
and determining the appropriate level of aggregation to apply the test. Thus, managers 
exercise discretion over the application of even GAAP-mandated conservative accounting 
principles. 

Second, to the extent that certain GAAP requirements tend to be conservative, these 
standards generally apply to all firms. We have no a priori reason to expect that GAAP- 
mandated conservatism will be higher for firms with potentially more severe bondholder- 
shareholder conflicts over dividend policy, which could confound our analysis of the hy- 
pothesized relation between the conservatism of managers’ discretionary choices and 
dividend policy conflicts." Furthermore, it is unlikely that conservative GAAP result from 
standard-setters’ attempts to ameliorate conflicts among different stakeholders? 

Third, the effect of mandated conservatism likely varies systematically across industries. 
For example, the level of R&D expenditures is higher in some industries (e.g., pharmaceu- 
ticals) than in others. Inventory write-downs also tend to cluster by industry (e.g., computer 
technology). To provide further assurance that our results are not a manifestation of man- 
dated conservatism rather than the conservatism of managers’ discretionary choices, we 
repeat our analysis using industry-adjusted conservatism measures and explanatory varia- 
bles. Because results based on these industry-adjusted measures are similar to the results 
using unadjusted measures, it is unlikely that cross-sectional variation in mandated conser- 
vatism drives our results. 

Finally, our "changes" analysis that uses each firm as its own control also controls for 
variation in GAAP-mandated conservatism across firms. Our consistent results using both 
levels and changes specifications provide further assurance that our results are not driven 
by GAAP-mandated conservatism. 

Penman and Zhang (2002) conclude that conservative accounting can cause current 
period income to increase in periods of declining operations, due to the liquidation of hidden 
reserves (e.g., the LIFO reserve). To the extent that a firm has high income (relative to 
operating cash flows) due to such liquidation of hidden reserves, our CONACC measure 
will not classify the firm as using conservative accounting. This potential error in our 
measurement of accounting conservatism is unlikely to affect our inferences. First, our 
conservatism measures are averaged over six-year periods. This averaging mitigates any 
temporary effects on current income induced by temporary changes in investment levels. 
Second, we obtain identical inferences when we repeat our empirical tests after dropping 
firms with declining operations, proxied by negative sales growth. 

An alternative approach would measure conservatism using specific accounting choices, 
such as LIFO vs. FIFO, or accelerated vs. straight-line depreciation methods. We do not 
use specific accounting method choices, per se, to measure conservatism, because (1) they 


7 То the contrary, high-technology firms likely have more (mandated) conservative accounting (e.g., due to the 
writing off of intangibles) and pay lower dividends than low-technology firms with relatively high assets-in- 
place. This works against our hypothesized positive relation between discretionary conservatism and the level of 

* We thank an anonymous referee for suggesting this point. 
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are difficult to aggregate, (2) they do not reflect the magnitude of the effects of conserva- 
tism, and (3) they do not capture the conservatism of many other discretionary choices, 
such as estimates of bad debt expense, warranty expense, or impairment losses.? In Section 
V, we discuss the correlation between our proxies for aggregate conservatism and some of 
the specific accounting choices prior studies suggest as conservatism measures. 


Measuring Bondholder-Shareholder Conflict over Dividend Policy 

We use three proxies for bondholder-shareholder conflicts over dividend policy: oper- 
ating uncertainty, the level of dividends (as a percentage of assets), and leverage. Firms 
that face a relatively high degree of operating uncertainty, such as demand or input price 
uncertainty, are more likely to experience large positive or negative shocks to their earnings 
and asset values. Large positive shocks that are unsustainable will tend to inflate retained 
earnings, possibly resulting in overpayment of dividends. In other words, greater uncertainty 
about future profits implies a greater risk that current dividends transfer too many resources 
to shareholders (Watts 1993). Thus, the higher the operating uncertainty, the more severe 
the bondholder-shareholder conflicts over dividend policy. We measure the borrowing firm's 
operating uncertainty by the standard deviation of its return on assets (STDROA). 

As a second proxy for bondholder-shareholder conflicts of interest over dividend policy, 
we use the level of dividends, measured as a percentage of assets. If a firm pays а low 
level of dividends, then bondholders are less likely to be concerned about dividend over- 
payment. Conversely, paying a relatively high level of dividends potentially exacerbates the 
conflicts with debt holders, and thus a high level of dividend payments likely indicates 
more severe bondholder-shareholder conflicts over dividend policy.'? 

Our third proxy for the severity of bondholder-shareholder conflicts is leverage, mea- 
sured as the ratio of long-term debt to assets. Ceteris paribus, higher leverage implies a 
relatively larger claim on the firm's assets by bondholders. From a bondholder's perspective, 
higher leverage intensifies the conflicts of interest with shareholders and the concern over 
excess distributions. Thus, firms with high leverage likely experience greater bondholder- 
shareholder conflicts over dividend policy. 


Measuring Firms’ Cost of Debt 

Our measure of firms’ cost of debt is their senior debt rating assigned by Standard and 
Poor's (S&P). Prior research has shown that a firm's debt ratings are closely associated 
with its eventual payoff of interest and principal obligations. For example, Altman (1992) 
finds that of the debt that ultimately defaults, more than 90 percent is rated below investment 
grade (BBB) at least a year prior to default. Furthermore, S&P (1986) documents that more 
favorable ratings are associated with lower interest rates. Hand et al. (1992) find that 
changes in bond ratings are positively related to changes in daily bond prices around rating- 
change announcements. Liu et al. (1999) also find similar results. Together, these studies 
provide substantial support for using debt ratings as a proxy for firms' cost of debt. 

Kaplan and Urwitz (1979) find that debt ratings vary cross-sectionally with firm char- 
acteristics, such as profitability, firm size, and equity-risk. To examine whether accounting 


? For example, two firms using the straight-line method for depreciation could still differ in terms of the extent 
to which their assets are understated relative to market values, if one firm estimates residual value more con- 
servatively than the other firm. 

10 A potential limitation of this proxy is that firms may pay high dividends if they have high, free cash flows 
together with a low level of positive net present value investment opportunities. However, these low-growth 
opportunities would imply a negative relation between our market-based conservatism proxy and the level of 
dividends, biasing against finding the hypothesized positive relation. 
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conservatism has an incremental effect beyond the effects of firm characteristics docu- 
mented in prior work, our analyses control for these firm characteristics as discussed further 
in Section IV. 


IV. RESEARCH DESIGN 

Conservatism Regressions 

We employ the following model, estimated in both levels and changes, to explain cross- 
sectional variation in conservatism and test H1. The model includes our three proxies for 
bondholder-shareholder dividend policy conflicts, as well as control variables for profita- 
bility and firm size (both proxies for alternative motivations for and costs of conservatism), 
sales growth, and growth opportunities. (We discuss the control variables in more detail 
below.) Our dividend policy conflict proxies and control variables are measured as six-year 
averages, consistent with the estimation of our conservatism proxies: 


CON, = В, + B,STDROA, + B, DIV, + В, LEV, + B,ROA, 
+ B, SIZE, + B, SALESGRO, + В, ЕМРАРУ, + в (2) 


where: 


CON, = one of two measures of conservatism for firm i: 
CONMKT = the market-value-based conservatism proxy, defined as 
—a, in equation (1), or 
CONACC = the accrual-based conservatism proxy, defined as the 
mean of total accruals (net income before extraordinary items plus 
depreciation expense less operating cash flows) multiplied by —1 and 
deflated by assets; 
STDROA, = the standard deviation of firm i’s ROA; 
DIV, = firm i’s common dividends divided by its total assets; 
LEV, = firm i’s long-term debt divided by its total assets; 
ROA, = firm i’s net income before extraordinary items, divided by its total 
assets (a control for profitability); 
SIZE, = the natural log of firm i’s total assets (a control for firm size); 
SALESGRO, = the annual percentage change in firm i's sales (a control for sales 
growth); and 
RNDADV, = firm i's R&D plus advertising expense, divided by its sales (a control 
for growth opportunities). 


Hypothesis 1 predicts positive coefficients on STDROA,, DIV,, and LEV;, our three proxies 
for the severity of bondholder-shareholder conflicts over dividend policy. 

The additional variables in our tests control for (1) profitability, (2) size, (3) sales 
growth, and (4) growth opportunities. Sensitivity analyses discussed in Section V also 
control for industry. 

Profitability and firm size are potentially associated with alternative motivations for and 
costs of conservatism, which H1 assumes constant. For low-profitability firms, the reduction 
in profits associated with conservative accounting would be relatively costly. In other words, 
more profitable firms can better afford conservative accounting choices. We include ROA 
in the model to control for this potential cost of conservatism, and we expect firms with 
higher ROAs to use more conservative accounting. However, note that more negative ac- 
cruals imply both lower ROA and higher CONACC values. Thus, the mechanical, negative 
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relation between ROA and CONACC could dominate the expected positive relation between 
conservatism and profitability. 

Watts and Zimmerman (1978) argue that firms facing high political costs will tend to 
use more conservative accounting. Consistent with this argument, Zmijewski and Hagerman 
(1981) show that large firms use more conservative accounting methods. Accordingly, we 
include the natural log of total assets in the model to control for this alternative motivation 
for conservatism. We expect larger firms to make more conservative accounting choices. 
An additional motivation to control for total assets is that it helps to ensure that any ob- 
served positive relation between conservatism and dividends-to-assets or leverage is not 
induced mechanically by lower asset values in the denominator of the ratios. In other words, 
the coefficient on DIV is the incremental effect of dividend policy, holding constant the 
book value of total assets. 

We control for sales growth for three reasons: (1) sales growth is likely to affect accruals 
such as changes in receivables and inventory, and hence CONACC, (2) negative sales 
growth indicates a decline in operations, under which our CONACC proxy is a poor mea- 
sure of conservatism (Penman and Zhang 2002), and (3) sales growth may influence the 
market's expectations of future growth captured in CONMKT (Dechow and Sloan 1997).!! 

We include the sum of R&D and advertising expenses as a control for growth oppor- 
tunities (positive net present value investment opportunities) potentially captured in 
СОММКТ. However, because our sample is composed of relatively mature firms that are 
choosing to obtain a bond rating, our sample firms are likely to have more assets-in-place 
than growth opportunities. Thus, this effect may not be significant for our sample firms. 


Cost of Debt Regressions 

Hypothesis 2 predicts that firms choosing more conservative accounting will incur lower 
debt costs. We use the following model, which we estimate in levels and changes, to test 
this prediction: 


RATING, = Yo + у, СОМ, + y,ROA, + ЕУ, + y,SIZE, + BETA, + yMSE, + u, (3) 
where: 


RATING, = a numerical transformation of S&P's senior debt rating for firm i over the 
interval 2 through 21, where larger values correspond to a Jess favorable 
debt rating, averaged over each six-year estimation period; 

BETA, = the value-weighted market-model beta, obtained from market-model esti- 
mates over the six-year period for firm i, for firms with a minimum of 24 
monthly returns; and 

MSE, = the mean squared error of the market-model residuals, obtained from mar- 
ket-model estimates over the six-year period for firm i, for firms with a 
minimum of 24 monthly returns. 


All other variables are as defined above. 
As discussed previously, our measure of debt cost is a firm’s S&P senior debt rating. 
S&P rates a firm’s debt from AAA (indicating a strong capacity to pay interest and repay 


п We repeated our analyses after dropping firms with declining sales (negative sales growth) from our analyses. 
None of our inferences are affected by this sensitivity check. - 
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principal) to CCC- (indicating vulnerability to default and dependency on favorable busi- 
ness, financial, and economic conditions to make timely payments of principal and interest). 
Compustat codes these ratings on a scale from 2 to 21 such that AAA (the best S&P rating) 
corresponds with 2 and CCC- (the worst rating) with 21. Because lower values of RATING 
are associated with better debt ratings and lower cost of debt, H2 predicts a negative 
coefficient on CON, indicating that more conservative firms pay lower debt costs. 

Equation (3) controls for several other determinants of debt ratings identified in prior 
research. Kaplan and Urwitz (1979) identify a model of debt ratings often used by subse- 
quent researchers. The firm characteristics they find to be most associated with debt ratings 
include profitability, firm size, and equity-risk. More specifically, they find that more prof- 
itable, larger, less risky firms have better debt ratings. Thus, we include ROA, a leverage 
ratio (LEV), the log of total assets (SIZE), a measure of systematic equity risk (BETA), 
and a measure of idiosyncratic equity risk (MSE) in our debt-rating model to control for 
these firm characteristics that affect debt ratings. We then use this model to assess whether 
our measures of the firm's conservatism are incrementally associated with the firm's cost 
of debt, as reflected in its debt rating. 


V. RESULTS 
Sample and Descriptive Statistics 

We draw our sample from the 1998 Annual Industrial Compustat (Primary, Secondary, 
and Tertiary) files. Our CONMKT conservatism measure derives from the fixed-effects 
estimation of Equation (1) that requires that each firm have book and market values of 
equity throughout each six-year period, 1993—1998 and 1987—1992. For each book-to- 
market firm-year observation, we further require returns (with dividends) for the preceding 
six years. We then estimate the fixed-effects model for those firms with an S&P senior debt 
rating available on Compustat during the six-year period. The numbers of firms that meet 
these data requirements are 730 and 593 in 1993-1998 and 1987—1992, respectively. 

Cross-sectional (levels) analyses of conservatism and the cost of debt require additional 
accounting and market variables as identified in Section IV. We obtain financial-statement 
data from Compustat, and monthly stock returns for a minimum of 24 months of the six- 
year sample periods from the 1998 CRSP database. These additional data requirements 
reduce our sample of firms to 704 in 1993-1998, and 575 in 1987-1992, for our CONMKT 
analysis. For our CONACC analysis, additional financial statement data requirements re- 
duce our sample to 632 firms in 1993—1998 and 517 firms in 1987-1992. Because we 
estimate our conservatism measures over six-year windows, we similarly use the firm- 
specific mean value of each explanatory variable over the same six-year window in our 
levels specification. 

We further investigate these economic relations using a "changes" specification. For 
each firm, we calculate changes in all variables as the firm-specific mean value for the 
period 1993—1998 less the firm-specific mean value for the period 1987—1992. This dif- 
ferencing results in the loss of additional firms. Specifically, 568 and 484 firms have suf- 
ficient data for the changes specification using CONMKT and СОМАСС, respectively. Thus, 
we perform all change analyses on these reduced samples. 


12 We use STDROA (an accounting measure of operating uncertainty) in the conservatism regression, and market- 
based measures of uncertainty (MSE) in the cost of debt regressions, because the former better reflects the risk 
of dividend overpayment whereas the latter better reflects default risk as suggested by option pricing theory. 

13 Overall, our fixed-effects estimation results are similar to Beaver and Ryan (2000); most importantly, the lag 
coefficients are negative and decline in magnitude monotonically as the lag length increases. 
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Table 1 reports descriptive statistics for the 1993-1998 period. Untabulated statistics 
for the 1987—1992 period are very similar. 

СОММКТ and CONACC are increasing measures of conservatism. That is, larger val- 
ues of СОММКТ indicate a relatively smaller book-to-market ratio, and greater values of 
CONACC indicate more negative accruals. The mean value of CONMKT for our final 





TABLE 1 
Descriptive Statistics for the Sample of 704 Firms with Conservatism Estimates, S&P Debt 
Ratings, and Control Variables 1993-1998 


First Third 
Variable Mean Std. Dev. Quartile Median Quartile 
CONMKT 0.002 0.283 —0.146 0.028 0.205 
CONACC 0.004 0.031 —0.009 0.003 0.016 
RATING 9.936 3.325 7.833 9.833 12.000 
STDROA 0.030 0.041 0.007 0.018 0.037 
DIV 0.017 0.018 0.003 0.012 0.027 
LEV 0.236 0.148 0.122 0.233 0.318 
КОА 70.039 0.043 0.015 0.036 0.059 
SIZE 8.067 1.518 6.985 7.947 9.085 
SALESGRO 0.130 0.210 0.037 0.090 0.178 
RNDADV 0.023 0.042 0.000 0.002 0.027 
BETA 0.898 0.439 0.609 0.900 1.155 
MSE 0.076 0.031 0.054 0.067 0.090 


CONMKT = а market-based measure of conservatism; —o, in Equation (1), which represents the relative firm 
effect from a regression of book-to-market on current and lagged stock returns, multiplied by —1 
to yield an increasing measure of conservatism. Because we estimate CONMKT based on six years 
of data, the following variables are likewise based on the six-year means; 

CONACC = an accrual-based measure of conservatism; the mean ratio of total accruals before depreciation, to 
total assets, over the six-year period, multiplied by —1 to yield an increasing measure of conser- 
vatism (of the 704 firms, 632 had sufficient data to estimate this conservatism measure); 

RATING = a numerical transformation of the Standard & Poor's senior debt rating over the interval 2 through 

21, where 2 corresponds to AAA and 21 corresponds to ССС-; 

STDROA = the standard deviation of ROA (a proxy for operating uncertainty); 
DIV = common dividends divided by total assets (a proxy for dividend policy); 
LEV - long-term debt divided by total assets; 
ROA - net income before extraordinary items, divided by total assets (a control for profitability); 
SIZE = the log of total assets; 

SALESGRO = the annual percentage change in sales (a control for growth opportunities); 

RNDADV - research and development plus advertising expense, divided by sales (a control for growth 

opportunities); 
BETA - the value-weighted market model beta estimated over the six-year period using monthly returns (a 
control for systematic equity risk); and: P 
MSE = the mean squared error of the market model residuals over the six-year period using monthly 
returns (a control for idiosyncratic equity risk). 
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sample is 0.002, which is insignificantly different from zero. CONACC, the accrual-based 
measure of conservatism, has a mean of 0.004, consistent with negative accruals on average 
because we have multiplied it by —1. 

The mean debt rating for our sample is 9.936, corresponding to an S&P rating between 
ВВВ+ and A-. The standard deviation of 3.326 indicates that the sample firms exhibit 
reasonable variation in debt ratings. The mean of STDROA, our proxy for operating un- 
certainty, is 0.030, whereas the standard deviation of STDROA is 0.041. The average firm 
in our sample pays dividends equivalent to 1.7 percent of total assets and has 23.6 percent 
of its assets levered. The annual growth in sales is approximately 13 percent over the six 
years. Our sample is comprised of relatively large firms (mean total assets of $11,935 
million) with low R&D and advertising (mean RNDADV of 2.3 percent) and low equity 
risk (mean BETA of 0.898 and MSE of 0.076). Overall, our sample statistics are similar 
to those of prior studies. 

Beaver and Ryan (2000) document that the bias component of book-to-market ratios, 
our СОММКТ, is significantly associated with accelerated depreciation methods and R&D 
expenditures. In untabulated analysis for both six-year periods, we verify that CONMKT 
captures accounting practices associated with lower asset valuations and unrecorded intan- 
gibles. Specifically, in both six-year periods CONMKT is significantly positively correlated 
with (1) accumulated depreciation deflated by gross property, plant, and equipment; (2) 
LIFO reserve deflated by total inventory; and (3) the ratios of R&D expense to sales and 
of advertising expense to sales. 

We do not expect, nor do we find, similar relations between CONACC and these proxies 
for lower-valued or unrecorded assets for the following reasons. First, we measure 
CONACC before depreciation, so any relation with accumulated depreciation would be 
indirect. Second, any relation to the LIFO reserve is unclear because both increases and 
decreases in inventory (i.e., positive and negative accruals) could be associated with in- 
creases in the LIFO reserve. Finally, any relation between the cumulative net change in 
“accrual” accounts (e.g., the change in accounts payable) captured in CONACC, and levels 
of R&D or advertising expense, is not obvious. 

As an alternative, we consider the relation between CONACC and signed special items 
reported on the income statement. To the extent that special items represent a more discre- 
tionary component of net income, we expect CONACC to be associated with more income- 
decreasing items.'> The Pearson correlation coefficient between CONACC and special items 
is —0.348, significant at « 0.01, consistent with the idea that CONACC reflects managerial 
discretion in special items. 

Table 2 presents Spearman (above the diagonal) and Pearson (below the diagonal) 
correlations among our conservatism measures, debt ratings, bondholder-shareholder di- 
vidend policy conflict proxies, and control variables. The two conservatism meas- 
ures, CONMKT and CONACC, are weakly positively correlated. As discussed in Section 
Ш, CONMKT and CONACC are stock and flow measures, respectively. This fundamental 


^ CONMKT is —o, in Equation (1), and represents an intercept shift for cach firm, incremental to the overall 
cross-sectional intercept. Thus, it is mean zero by construction in each of the two sample periods. The value 
reported in Table 1 differs slightly from zero because we estimate the fixed-effects model on the initial sample 
of 730 firms for the 1993—1998 period. 

15 For example, Moebrle (2002) documents that firms use restructuring charges, commonly coded as special items 
by Compustat, to accrue discretionary reserves, which the firm later reverses to boost income. 
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difference likely contributes to the low univariate correlation between CONMKT and 
СОМАСС.16 

Consistent with Н1, CONMKT is significantly positively correlated with two of the 
three proxies for bondholder-shareholder dividend policy conflicts (STDROA and DIV). 
However, contrary to НІ, CONMKT is not significantly correlated with leverage (LEV), 
the third proxy. The Pearson correlations between the accrual-based measure of conserva- 
tism, CONACC, and all three proxies—STDROA, DIV, and LEV—are positive, consistent 
with H1. The Spearman correlations between CONACC and two out of the three prox- 
ies—STDROA and LEV—are positive, also consistent with H1. 

Hypothesis 2 predicts that conservatism reduces the cost of debt. The univariate cor- 
. relations between CONMKT and RATING support H2, as the Pearson and Spearman 
correlations are —0.366 and —0.380, respectively, both with p-values « 0.01. In contrast, 
the correlation between CONACC and RATING is positive, contrary to H2. However, these 
univariate correlations do not evaluate the incremental effect of conservatism on debt ratings 
after controlling for other determinants of debt ratings, including profitability. 


Conservatism and Bondholder-Shareholder Conflicts over Dividend Policy 

Table 3 reports our tests of НІ. Panel A presents the results of regressions with the 
market-based conservatism measure (CONMKT) as the dependent variable, whereas Panel 
B presents the results of regressions with the accrual-based measure of conservatism 
(CONACC). The first two columns of Panel A present results of estimating Equation (2) 
using levels data consisting of the mean firm-specific value for each variable, for the periods 
1993-1998 and 1987-1992, respectively. Because the main results are similar for both time 
periods, the following discussion focuses on the 1993—1998 period. 

Consistent with H1, the coefficient on STDROA is positive, 2.079 (p = 0.001). This 
suggests that firms with greater operating uncertainty adopt more conservative accounting. 
Similarly, consistent with H1, the coefficient on DIV is significantly positive, 3.557 
(p = 0.001). LEV, with a coefficient of 0.316, is significant in the more recent sample 
period but exhibits a weaker relation in the earlier period." Collectively, these results sug- 
gest that conservatism plays an important role in efficient debt contracting.!? 

Consistent with prior research, firm profitability (ROA) and size (SIZE) are significantly 
positively related to our conservatism proxies (р = 0.001) in the later time period. In the 
earlier time period, however, the coefficient on SIZE is insignificant. 

If CONMKT also reflects growth opportunities, then it should be positively related to 
sales growth and to R&D and advertising expenditures. Table 3, Panel A shows that 


16 The low univariate correlation is also partially attributable to not controlling for other determinants of CONMKT 
and CONACC, in particular common determinants with contrasting relations. For example, the Pearson corre- 
lation between ROA and CONMKT is 0.330. In contrast, the correlation between ROA and CONACC is —0.342. 
After controlling for this common determinant, we find that the partial Pearson correlation between CONMKT 
and CONACC increases to 0.259. 

17 Beaver and Ryan (2000) find a positive relation between leverage, defined as total liabilities deflated by the 
market value of equity, and the bias component of book-to-market ratio. Use of market value of equity as the 
denominator of both leverage and the book-to-market ratio can lead to a mechanical, positive relation between 
leverage and the book-to-market ratio. To avoid this possibility, we define leverage as long-term debt divided 
by total assets. When we use market value of equity instead of total assets as the deflator in defining leverage, 
we obtain results consistent with Beaver and Ryan (2000). 

18 We consider whether the positive relation between CONMKT and leverage might arise because conservative 
accounting decreases the book value of equity (thus increasing CONMKT) and decreases total assets (thus 
increasing long-term debt to total assets). However, the insignificant Pearson correlation between CONMKT and 
total assets of —0.017 (р = 0.66) suggests that this is unlikely. Further, controlling for the log of total assets 
(SIZE) in our models reduces the likelihood of a mechanical relation induced through the effects of conservatism 
on assets. 
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СОММКТ is positively related to RNDADV. However, CONMKT is negatively related to 
SALESGRO. Although inconsistent with our initial expectations, the negative coefficient 
on SALESGRO may be due to a relation between realized growth and book-to-market 
ratios. Greater realized growth increases the proportion of new to old assets. This reduces 
the disparity between the book and market values for newer assets, which in turn leads to 
lower estimated conservatism. This effect may dominate the ability of SALESGRO to proxy 
for expected future growth. 


TABLE 3 
Summary Statistics from Regressions of Accounting Conservatism on Ргожез for Bondholder- 
Shareholder Conflicts and on Control Variables 


CON, = B, + B, STDROA, + B, DIV, + В, LEV, + B, ROA, + B, SIZE, 
+ В, SALESGRO, +В, RNDADV, + e; 


Panel A: Dependent Variable—Market-Based Measure of Accounting Conservatism, CONMKT 


All Variables 
Measured In 
All Variables All Variables Changes from 
Measured in Measured in 1993—1998 Period 
Predicted Levels Levels ys. 1987-1992 
Variable? Sign (1993-1998) (1987—1992) Period 
Intercept ji —0.644 —0.318 0.001 
(0.001) (0.005) (0.975) 
Proxies for Bondholder-Shareholder Conflict: 
STDROA + 2.079 1.692 1.395 
(0.001) (0.001) (0.001) 
DIV + 3.557 2.563 3.472 
(0.001) (0.001) (0.001) 
LEV * 0.316 0.178 0.309 
(0.001) (0.117) (0.001) 
Control Variables: 
ROA + 2.060 2.900 2.482 
(0.001) (0.001) (0.001) 
SIZE + 0.045 0.008 0.022 
(0.001) (0.227) (0.005) 
SALESGRO + —0.125 —0.143 —0.073 
(0.942) (0.901) (0.813) 
RNDADV + 0.790 1.108 1.437 
(0.001) (0.001) (0.001) 
Sample Size 704 575 568 
Adjusted R? 29.296 23.1% 25.6% 


(Continued on next page) 
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TABLE 3 (Continued) 


Panel B: Dependent Variable —Accrual-Based Measure of Accounting Conservatism, CONACC 


All Variables 
Measured In 
АН Variables Ail Variables Changes from 
Measured in Measured in 1993—1998 Period 
Predicted Levels Levels vs. 1987—1992 
Variable? Sign (1993-1998) (1987—1992) Period 
Intercept ? —0.012 —0.014 0.000 
(0.154) (0.156) (0.877) 
Proxies for Bondholder-Shareholder Conflict: 
STDROA + 0.216 0.150 0.157 
(0.001) (0.008) (0.001) 
DIV t 0.404 0.197 0.295 
(0.001) (0.025) (0.001) 
LEV t 0.001 0.000 —0.014 
(0.450) (0.494) . (0.901) 
Control Variables: 
ROA ? —0.241 —0.278 —0.270 
(0.001) (0.001) (0.001) 
SIZE + 0.001 0.003 0.001 
(0.040) (0.001) (0.064) 
SALESGRO = —0.003 —0.024 —0.017 
(0.246) (0.024) (0.022) 
RNDADV ? 0.051 —0.003 0.053 
(0:087) (0.904) (0.102) 
Sample Size 632 517 484 
Adjusted R? 24.9% 24.2% 22.5% 


* See Table 1 for variable definitions. 

Variables in the levels specifications are the firm-specific mean values for the periods 1993—1998 and 1987—1992. 
Variables in the changes specification are the firm-specific mean value for the period 1993-1998 less the mean 
value for the period 1987-1992. White (1980) corrected p-values (one-tailed where sign is predicted) appear in 
parentheses. 


The last column of Table 3, Panel A, presents the results of estimating Equation (2) 
using a change specification with all variables calculated as the difference between the firm- 
specific mean value for the period 1993-1998 and the firm-specific mean value for the 
period 1987-1992. All results are consistent with those reported for the levels specification. 
Specifically, firms experiencing increased operating uncertainty, dividends, and leverage are 
associated with significantly increasing levels of accounting conservatism. 

Overall, even after controlling for profitability, size, sales growth, and R&D and ad- 
vertising expenditures, we find that accounting conservatism, as measured by CONMKT, 
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is significantly increasing in proxies for bondholder-shareholder conflicts over dividend 
policy, in both levels and changes specifications. 

Table 3, Panel B presents the results of estimating Equation (2) with the accrual-based 
conservatism measure, CONACC, as the dependent variable. Consistent with H1, coeffi- 
cients ori two of the proxies for bondholder-shareholder conflicts, STDROA and DIV, are 
significantly positive in both periods and in the changes specification. In contrast with H1, 
LEV is insignificant in both periods and in the changes specification. These results suggest 
that accounting conservatism, as captured in cumulative (signed) accruals, is associated 
with bondholder-shareholder conflicts stemming from profit volatility and dividend policy, 
but not from leverage.!? 

In Panel B, we expect a negative sign on sales growth, because higher sales growth 
likely increases current accruals, which in turn reduces CONACC. Furthermore, we do not 
predict the sign of the coefficients on RNDADV because a priori it is unclear how R&D 
and advertising might affect CONACC; the fact that a firm expenses R&D or advertising 
should not affect the level of its accruals. We also cannot predict the sign of the coefficient 
on ROA because there are two offsetting effects of ROA on CONACC. On the one hand, 
we expect more profitable firms to make more conservative accounting choices. On 
the other hand, more negative accruals would, ceteris paribus, reduce ROA and increase 
CONACC values. А 

Panel B shows that КОА has а negative coefficient, consistent with negative accruals 
both reducing ROA and increasing CONACC as discussed above. As expected, SIZE has 
a positive coefficient—larger firms record more conservative accruals, on average. The 
coefficient on SALESGRO is significantly negative in the earlier period and in the changes 
specification. This is consistent with high sales growth leading to large increases in accounts 
receivable and/or inventory, which reduce CONACC. The coefficient on RNDADV is not 
significant at conventional levels in either period of the levels analysis or in the changes 
specification. 

In summary, the evidence reported in Table 3 suggests that accounting conservatism 
increases with firm characteristics that proxy for greater bondholder-shareholder conflicts 
over dividend policy. This result is generally robust to our two distinct measures of con- 
servatism. CONMKT is associated with our proxies for operating uncertainty, level of 
dividends (as a percentage of assets), and leverage. CONACC is associated with our proxies 
for operating uncertainty and the level of dividends, but not leverage. 


Conservatism and the Cost of Debt 

Table 4 reports our test of H2, which posits that conservatism is associated with a lower 
cost of debt. The first two columns of Table 4, Panels A and B, report results of estimating 
Equation (3) using an ordered-logit model based on the firm-specific levels data for the two 
time periods. Because RATING is a categorical dependent variable, the basic assumptions 
of OLS are violated. The ordinal nature of RATING allows us to estimate Equation (3) as 
an ordered-logit model, which assumes that a discrete debt rating corresponds to the value 
of an unobservable, continuous, latent index, such as credit risk. 

Because the inferences are similar for both periods, we discuss the more recent 1993— 
1998 period results. Consistent with H2, the coefficient on CONMKT is negative, —2.348 


19 In an earlier version of this paper, we measured CONACC using accruals inclusive of depreciation, which 
exhibited a significant positive relation with LEV. Based on unreported analyses, we attribute that relation to 
asset intensity increasing both LEV and the depreciation charge. We thank an anonymous reviewer for pointing 
this out. 
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(p « 0.001), suggesting that firms using more conservative accounting (as evidenced by 
book values persistently below market values) have significantly more favorable debt rat- 
ings, and in turn, significantly lower debt costs. In addition, all control variables have the 
expected signs and are significant. The pseudo-R? is 67.1 percent, indicating that the model 
explains a substantial amount of the variation in firms’ debt costs. 

The last column in Table 4 presents the results for Equation (3) with all variables 
measured in changes. This model tests for a relation between changes in conservatism and 
changes in firms’ cost of debt. Again, the results are consistent with the levels specification. 
The coefficient on the change in CONMKT is -1.233 (р < 0.001) indicating that firms 
with higher conservatism also have more favorable debt ratings, and in turn, lower debt 
costs. The sign and significance of the control variables are also similar to the results 
reported for the levels specification except that the coefficient on BETA is not significant. 


TABLE 4 
Summary Statistics from Ordered-Logit Tests of Association between the Cost of Debt and 
Accounting Conservatism, after Controlling for Other Determinants of Debt Ratings 
RATING, = Yo + y,CON, + у,КОА, + y,LEV, + y,SIZE, + y,BETA, + YMSE, + в, 


Panel A: CON Variable—Market-Based Measure of Accounting Conservatism, CONMKT 


All Variables 
Measured In 
All Variables All Variables Changes from 
Measured in Measured in 1993-1998 Period 
Predicted Levels Levels vs. 1987-1992 
Variable* Sign (1993—1998) (1987—1992) Period 
Proxy for Accounting conservatism: 
CONMKT B —2.348 —1.372 —1.233 
(0.001) (0.001) (0.001) 
Control Variables: 
ROA - —13.725 —23.209 —13.930 
(0.001) (0.001) (0.001) 
LEV + 5.133 5.905 4.328 
(0.001) (0.001) (0.001) 
SIZE = —0.565 —0.770 —0.553 
(0.001) {0.001) (0.001) 
ВЕТА + 0.667 1.217 0.062. 
(0.001) (0.001) (0.384) 
MSE + 38.123 15.233 5.171 
(0.001) (0.001) (0.019) 
Sample Size 704 575 568 
Pseudo R? 67.1% 71.3% 62.8% 


(Continued on next page) 


Ahmed, Billings, Morton, and Stanford-Harris—The Role of Accounting Conservatism 887 


TABLE 4 (Continued) 


Panel B: CON Variable—Accrual-Based Measure of Accounting Conservatism, CONACC 


All Variables 
Measured In 
All Variables All Variables Changes from 
Measured in Measured in 1993—1998 Period 
Predicted Levels Levels vs. 1987-1992 
Variable? Sign (1993-1998) (1987-1992) Period 
Proxy for Accounting conservatism: 
CONACC — —6.320 —3.411 —5.486 
(0.006) (0.092) (0.003) 
Control Variables: 
ROA – — 18.238 — 26.647 — 18.003 
(0.001) (0.001) (0.001) 
LEV + 4.786 5.627 3.900 
(0.001) (0.001) (0.001) 
SIZE — —0.584 —0.687 —0.564 
| (0.001) (0.001) (0.001) 
BETA + 0.354 1.051 0.012 
(0.031) (0.001) (0.479) 
MSE + 40.974 17.680 8.189 
(0.001) (0.001) . (0.001) 
Sample Size 632 517 484 
Pseudo R? 64.696 70.096 . 597% 


* See Table 1 for variable definitions. 

Variables in the levels specification are the firm-specific mean values for the period 1993—1998 and 1987-1992. 
Variables in the changes specification are the firm-specific mean value for the period 1993—1938 less the mean 
value for the period 1987—1992. Models are estimated using Ordered Logit; Z-score p-values in parentheses (one- 
tailed where sign is predicted). RATING is coded so that a positive coefficient indicates the variable is associated 
with less favorable debt ratings, and a negative coefficient indicates the variable is associated with more favorable 
debt ratings. 


The coefficients on CONACC in Panel B are also negative in every specification, con- 
sistent with H2. The coefficient is significant at the 1 percent level in the later period and 
at the 10 percent level in the earlier period. We also observe a significant negative relation 
between CONACC and debt costs in the changes specification. Thus, the evidence suggests 
that conservative accounting is associated with more favorable debt ratings, and thus lower 
debt costs, after controlling for profitability, leverage, firm size, and equity risk. 

In summary, the evidence presented in Tables 3 and 4 suggests that conservatism helps 
mitigate bondholder-shareholder conflicts over dividend policy and thereby reduces firms' 
cost of debt. The collective evidence is consistent with the notion that accounting conser- 
vatism plays an important role in efficient debt contracting. 
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Robustness 

In this section we discuss the results of additional robustness checks pertaining to (1) 
industry controls, (2) analyses of subsamples based on dividend payment or nonpayment, 
and (3) sensitivity to extreme values. 

We repeat our analyses in Tables 3 and 4 using industry-adjusted measures. We measure 
all variables as deviations from the industry mean, with industry defined as those firms in 
the sample that have the same two-digit Standard Industrial Classification (SIC) code. In- 
dustry-adjusted variables help control for GAAP-mandated conservatism and other eco- 
nomic characteristics (such as growth) that likely vary across industries. All of our conclu- 
sions about the relation between conservatism and the severity of bondholder-shareholder 
conflicts over dividend policy are also supported by the industry-adjusted analyses. Simi- 
larly, the industry-adjusted measures confirm our conclusion that firms choosing more con- 
servative accounting incur a lower cost of debt. 

Next, we examine subsamples of firms based on whether they paid dividends. Bond- 
holder-shareholder conflicts over dividend policy for firms that do not pay dividends are 
likely to be minimal. However, the threat of dividend initiation could still motivate the use 
of conservative accounting. Analyzing these subsamples provides evidence on the potential 
role of conservatism in controlling for the risk of dividend overpayment associated with 
the threat of dividend initiation. We identify 151 firms that did not pay dividends during 
the sample period. When we exclude these firms from the analyses, all inferences and 
conclusions remain identical to those reported in the paper. When we performed the analysis 
on only those firms that did not pay dividends, the results were generally consistent (despite 
the much smaller sample size) with those reported for the broader sample, except that the 
relation between debt cost and CONACC in the earlier period was not significant at con- 
ventional levels. This suggests that even if firms do not currently pay dividends, the threat 
that they may initiate dividends provides incentives to mitigate я: 
conflicts over (future) dividend policy. 

Finally, to ensure that our results are not driven by extreme values, we estimated the 
models in Tables 3 and 4 after deleting observations deemed outliers as defined by a Cook's 
D-statistic with a p-value less than or equal to 0.15. Results are consistent with those 

reported, indicating that influential observations are not driving the results. 


VI. CONCLUSION 

This study provides evidence suggesting that accounting conservatism helps: (1) miti- 
gate bondholder-shareholder conflicts over dividend policy, and (2) reduce firms’ debt costs. 
We use two alternative measures of conservatism: (1) a market-based measure (based on 
Beaver and Ryan [2000], and (2) an accrual-based measure (based оп Givoly and Hayn 
[2000]). We find that both measures are significantly positively correlated with two of the 
three proxies for bondholder-sharebolder conflicts over dividend policy: standard deviation 
of ROA and the dividend-to-asset ratio. The evidence on leverage, our third proxy is mixed. 
Overall, we conclude that firms facing more severe bondholder-shareholder conflicts over 
dividend policy choose more conservative accounting. 

Furthermore, we document that firms using more conservative accounting have more 
favorable debt ratings and so incur a lower cost of debt, after controlling for other deter- 
minants of the debt costs. Taken together, the evidence is consistent with accounting con- 
servatism playing an important role in efficient debt contracting. 

Our inferences are subject to several limitations. First, because the conservatism that 
managers voluntarily choose is not directly observable, our proxies potentially reflect both 
GAAP-mandated conservatism as well as managers’ choices among more or less conser- 
vative accounting methods, estimates, and assumptions. However, it is unlikely that our 
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results are driven by cross-sectional variation in GAAP-mandated conservatism because: 

(1) even GAAP-mandated conservatism requires managers to exercise discretion, (2) our 
two different proxies yield similar results even though they are likely to be affected differ- 
ently by GAAP-mandated conservatism, (3) we find similar results with industry-adjusted 
measures that control for the effect of mandated conservatism that varies systematically 
across industries, and (4) our results hold in a changes specification, which further controls 
for the differential effects of GAAP-mandated conservatism on individual firms. 

Second, our conservatism proxies are potentially affected by growth opportunities and 
operating asset growth. We control for these factors directly, with control variables, as well 
as by using industry-adjusted measures that control for industry-specific growth. 

. Third, we focus exclusively on the role of accounting conservatism in mitigating bond- 
holder-shareholder conflicts over dividend policy. There are other mechanisms for resolving . 
these conflicts, such as secured debt. Furthermore, there are other conflicts between bond- 
holders and shareholders (e.g., over investment and financing policies). Conservatism may 
also play a role in mitigating these other conflicts. We leave analysis of these other mech- 
anisms and other bondholder-shareholder conflicts for future research. 
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I. INTRODUCTION 

mpiricists interested in testing whether accounting disclosures convey incremental 
E new information to the market typically use return-based event-study designs, which 

Beaver (1968) introduced into the accounting literature. Beaver also introduced vol- 
ume-based event-study designs, which are less common even though such tests yield insight 
into the extent to which announcements of accounting information prompt individual in- 
vestors to act (i.e., to trade). Of course, researchers should use the metric that is concep- 
tually most appropriate to the research question at hand. When the question of interest is 
whether information is associated with higher or lower prices (e.g., whether managers are 
inflating valuations by “hyping” stocks, as in Lang and Lundholm [2000], then the as- 
sociated design should employ directional price-based metrics (returns). If the question of 
interest is whether information directly affects trading decisions (e.g., Linsmeier еї al.’s 
[2002] analysis of how market-risk disclosures dampen trading responses), then the asso- 
ciated design should use trading volume-metrics. However, in many cases, the focal ques- 
tion is simply whether investors respond to some disclosure. Large absolute returns or high 
volume of trading in a short window immediately surrounding the release of data suggest 
that the disclosed data affect, and are not simply associated with, investor decisions. Our 
study provides evidence on whether a return-based or trading-based metric leads to more 
powerful tests of investor response to information events. 

Several recent studies focus on detecting the existence or nonexistence of short-window 
investor response to accounting-related information including: research and development 
spending disclosures (Boone and Raman 2002); 8-K filings (Carter and Soo 1999); earnings 
announcements and information released contemporaneously in the same disclosure 
(Francis et al. 2002); earnings announcements (Landsman and Maydew 2002); EDGAR 
10-K filings (Qi et al. 2000); and real estate trust funds flow information (Vincent 1999). 
Of particular relevance to our analysis are studies that do not detect a statistically significant 
investor response to a hypothesized information event. Although the literature contains 
notable (widely cited) nonresponse findings such as Bernard and Stober's (1989) docu- 
mentation of a nonresponse to cash flow information, and the absence of market response 
to various types of qualified audit opinions reported in Dodd et al. (1984), a more common 
outcome of a nonresponse “discovery” is ап unpublishable or unfinished analysis.! Our 
analysis bears most directly on nonresponse settings because the reliability of such null 
| “conclusions” is directly related to the underlying power of the research design. 

Most short-window response studies use daily returns as their primary response metric. 
Variation in daily returns, however, is sizable, commonly as much as 4 percent of a firm's 
equity value. In the presence of such high variance, it is difficult to detect investor responses 
to information events that have modest valuation effects. Indeed, Cready and Mynatt (1991) 
document that even in sample sizes of near 600, the likelihood of detecting a half-percent 
shift in firm value occurring over a three-day event window is only about 60 percent, and 
they achieve this likelihood only by using an aggressive 20 percent Type I error rate (i.e., 
a 20 percent chance of rejecting the null hypothesis when it is true). The inherent noisiness 
of return metrics suggests investigating whether volume-based metrics increase the likeli- 
hood of correctly rejecting null hypotheses in low-power contexts. We examine this issue 
by evaluating return-based and volume-based metrics in earnings announcement periods. 


! Greenwald (1976), Lindsay (1994), and Bamber et al. (2000) discuss the peer review process's inherent bias 
against studies that fail to reject the null hypothesis. 
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Assuming that the null hypothesis—that the mean investor response to earnings announce- 
ments is zero—is false for the population of earnings announcements,” this analysis yields 
insight into the relative power of tests based on returns vis-à-vis volume in detecting investor 
responses to earnings announcements. 

Prior research on event-study methods identifies which of several alternative return 
response metrics (Brown and Warner 1980, 1985; Rohrbach and Chandra 1989), or which 
of several alternative volume response metrics (Cready and Ramanan 1991, 1995), is most 
likely to correctly reject the null hypothesis of no investor response to information events 
when the null hypothesis is false. In contrast to these prior studies that focused on either 
return-based or volume-based measures, we compare return- and volume-based metrics. 
That is, given a null hypothesis that information events lead to no investor response, do 
return-based or volume-based metrics provide the most powerful test of this null? We 
address this question using a framework similar to Brown and Warner (1980, 1985) and 
Dyckman et al. (1984). Specifically, from the grand sample of earnings announcements, we 
form many relatively small subsamples of earnings announcements, and then we empirically 
estimate each metric's sample-size-specific rejection rate. We find that in earnings an- 
nouncement periods, where we assume that the null hypothesis of no reaction to earnings 
announcements is false, rejection rates are significantly higher for tests using volume-based 
metrics than for similar tests using return-based metrics. 

Volume and return are complementary measures that capture different aspects of in- 
vestor response to information events. Bamber and Cheon (1995) suggest that the relation : 
between volume and return responses to earning announcements is closer to independence 
than it is to a "strong positive relation." Kandel and Pearson (1995) report that trading 
volume around earnings announcements is, on average, abnormally high even for earnings 
announcements that stimulate negligible return response. If volume and return measures are 
sufficiently complementary, then tests of market response based on both metrics should be 
more precise than tests based on either metric alone. We find that supplementing а return- 
based analysis with a volume-based analysis increases the likelihood of correctly rejecting 
the null hypothesis of investor nonresponse. The converse, however, is not true. Hence, our 
analysis suggests that when the focal research question is determining the presence or 
absence of an investor response to information events, and when power is critical (e.g., 
small sample or anticipated modest investor response), volume-based designs outperform 
return-based designs. Moreover, our results suggest that research concluding that there is 
no investor response to information events (1.е., that the information event does not convey 
incremental new information) would be more reliable if confirmed by evidence of insig- 
nificant abnormal trading volume, particularly if power is crucial. 

In our evaluation of alternative price-response metrics, we also find that nondirectional 
return metrics outperform directional tests that condition the return sign on the earnings 
surprise. That is, when information on the likely direction of the return response to infor- 
mation events is noisy, simply ignoring this directional information leads to more powerful 
tests of investor response or nonresponse than do signed returned metrics. Because direc- 
tional tests based on perfect knowledge of the direction of the return are more powerful 
than their nondirectional price-based competitors (Brown and Warner 1985), our results 
suggest that conventional earnings expectation measures suffer from substantial measure- 
ment error. 


? Despite the evidence in Bamber et al. (2000) that most earnings announcements do not appear to stimulate 
investor responses, our assumption that mean investor response is not zero is reasonable—as long as the responses 
are not zero for at least one earnings announcement, the mean response is nonzero. 
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II. RESEARCH DESIGN 

Most studies addressing the power of alternative market-response metrics seed existing 
values of the metric with specific permutations and then examine the ability of various 
statistical methods to detect the permutation correctly (by rejecting the null that no per- 
mutation is present). Unfortunately, such an approach is not feasible in cross-metric com- 
parisons because a 1 percent return effect does not equal a 1 percent volume effect (or any 
other identifiable permutation of the volume effect). We address this problem by using 
earnings announcements, which we assume stimulate nonzero mean investor response (see 
footnote 2), as contemporaneous implicit return and volume seeds. 


Limitations of Using Announcement-Defined Investor Responses 

Using return and volume responses to actual earnings announcements leads to several 
limitations. First, we do not explicitly manipulate the magnitude of the return and volume 
inducements, so it is not possible to report rejection rates for 1 percent inducements, 2 
percent inducements, and so forth, because earnings announcement returns and volumes 
implicitly define the inducements in a manner that the researcher cannot manipulate. How- 
ever, we can probe rejection rate properties by varying sample size. The cross-sectional 
t-test statistic of the null hypothesis that the mean shift, U, equals zero is: 


t = (n2) U/c. 


Since the numerator in this expression is the product of U, the mean shift, and n, the sample 
size, changing n holding О constant (assuming that U is nonzero) has the same directional 
effect on t as changing U holding n constant. Hence, in this context, observing how rejection 
rates behave when varying n is isomorphic to observing their behavior when varying U. 

The largest sample size we examine is 40. Although studies employing sample sizes 
of such small magnitude are uncommon, they are far from rare. In an analysis of event- 
study sample sizes employed in papers published in The Accounting Review during the 
years 1992—2001, we identified 35 studies employing short-window response metrics. Of 
these, 16 reported at least one substantive analysis of a subsample or data partition con- 
taining fewer than 50 observations? Moreover, the fungibility of the sample size and mean 
shift effects in the above t-statistic calculation allows us to extrapolate our small sample 
size results to larger samples. For example, if we expect that the mean investor response 
to the announcement of firms’ monthly sales data is a proportion p, say 20 percent, of the 
population earnings announcement response effect (U), then we can extrapolate the results 
reported here for a sample size of n earnings announcements to a sample size of n(1/0.20)? 
for monthly sales announcements for which the mean investor response is 0.2U. Here, for 
instance, the results for a sample of 40 earnings announcements would correspond to the 
results of a sample of 1,000 (40[1/0.20P) monthly sales announcements.* 

A second, related limitation is that because the earnings-announcement-period data 
identify the magnitudes of the underlying mean return and volume responses, our results 


3 Details of this analysis are available from the authors. 

* This correspondence holds exactly when the event does not affect the estimated standard deviation (с), such as 
when tests estimate the standard deviation over a nonannouncement estimation period. In contrast, in tests that 
use the event period to estimate the standard deviation, the sample size necessary to yield an equivalent rejection 
rate level changes directly with the degree to which the event affects the estimated standard deviation. If the 
percentage impact on the estimated standard deviation is similar for return and volume metrics, then this error 
will not materially affect our inferences about differential performance across metrics. 
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directly pertain only to contexts in which the ratio of return to volume response is similar 
to that at earnings announcement dates. In other contexts where tbe ratio of return-to- 
volume response is greater than that for earnings announcements, the relative performance 
of volume-based tests should be lower than that reported here. 

A third limitation is that the analysis assumes that earnings announcements cause pop- 
ulation-wide price and trading responses. However, Kandel and Pearson (1995) find that 
approximately 10 percent of their sample of earnings announcements stimulate no signifi- 
cant price movement in the three days around the earnings announcement date. Bamber et 
al. (2000) suggest that prior research's conclusion that the return response is associated 
with earnings surprises is largely attributable to a relatively small subpopulation of earnings 
announcements. Such findings suggest that the earnings announcement population may 
consist of a mixture of unresponsive and responsive groups. 

If the percentage of earnings announcements that stimulate price responses differs sub- 
stantially from the percentage of earnings announcements that stimulate trading, then, cet- 
eris paribus, the likelihood of rejecting the null hypothesis should be greater for the more 
broadly responsive metric than for the less broadly responsive metric. 

At a purely unconditional level, the fact that differential responsiveness can explain any 
observed difference in rejection rates is irrelevant to our tests. Our analysis allows mean 
shifts to differ between the returns vis-à-vis volume metrics, so any responsiveness differ- 
ences affect these mean shifts. That is, the overall population mean shift (U) is a function 
of both: (1) the percentage of the population that is responsive with respect to a given 
metric, q, and (2) the mean of the responsive subpopulation, U" , because О = qU". Thus, 
although an increase in response rate q necessarily increases U, an increase in U could be 
attributable to either: (1) a stronger reaction in the responsive subpopulation, or to (2) an 
increase in the response rate, q. Hence, our analysis does not provide direct evidence on 
relative cross-metric response rates (1.е., q's). 

Differential responsiveness might matter, however, when researchers screen out likely 
zero response observations to increase the power of their tests, as Bamber et al. (2000) 
suggest occurs in Beaver (1968). In such cases the underlying mean for the post-screen 
subpopulation approaches U', which necessarily exceeds U. Effective screens should lead 
to higher rejection rates than reported here. The generalizability of our cross-metric infer- 
ences depends on whether the research design differentially screens out zero response ob- 
servations across return vs. volume metrics. If a screen eliminates similar numbers of zero 
(or near-zero) response observations for both metrics, then the power associated with each 
metric increases, but any differences in power across the two remain intact. 


Response Metrics 

We consider four distinct event-period response metrics: (1) percentage of outstanding 
shares traded, (2) number of transactions, (3) absolute return, and (4) return conditioned 
on the direction of the earnings news. 

Beaver (1968) introduces the percentage of outstanding shares traded as a measure of 
market response. The specific measure we use is: 


VSHRS, = (У, — EV) ov 


$ Since screens reduce power by reducing the sample size, a strict improvement in power is guaranteed only if the 
screen never erroneously eliminates a responsive observation. 
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where: 


Vj = the log of (100 times shares traded in firm i's stock on day t divided by the 
outstanding shares for firm 1 on day t, plus 0.000255);5 

oy, = the standard deviation of the residuals from the market-volume regression used 
to determine EV; and 

EV, = the predicted level of У, from a first-order serial correlation regression of V, 

on Viger Where Умкт is the percentage of outstanding shares traded for all 
NYSE-listed firms in CRSP, estimated over days —55 to —6 and +6 to +55 
relative to the announcement date.® 


Cready and Ramanan (1991) indicate that market-adjusted volume outperforms simple 
mean-adjusted volume in detecting seeded trading increases. The serial correlation regres- 
sion is similar to the methods Pincus (1983) and Cready and Mynatt (1991) used to correct 
for the strong positive serial correlation in daily volume. In addition, following Cready and 
Ramanan (1995), we use only the structural portion of the model to generate EV values in 
non-initial event test period days (e.g., days 0 and +1 when the test period is days —1 to 
+1). 

Cready and Ramanan (1995) find that tests based on the number of trades, or trans- 
actions, outperform tests based on percentage of shares traded in detecting both seeded and 
announcement-period trading effects. Data on the number of transactions are now available 
in the ISSM and Trades and Quotes (TAQ) databases. Hence, we also consider a transac- 
tions-based metric: 


VTRAN, = (TR, — PTR/oqu 
where: 


TR, = the log of (number of transactions in firm i's stock on day t plus 1)? 
PTR, = the predicted level of ТЕ, from a first-order serial correlation regression of 
TR on ТЕмкт where ТКикт is based on the number of transactions for all 
NYSE firms in the ISSM database on that day; and 
отв: = the standard deviation of the residuals from the market-transactions regression 
used to determine PTR. 


May (1971) introduces absolute returns as a measure of market response to interim 
earnings announcements. Subsequent analysis by Rohrbach and Chandra (1989), Cready 


$ The log-transformation mitigates the skewness in the volume distribution (Ajinkya and Jain 1989). To avoid 
taking the log of zero we add the constant (0.000255) following Cready and Mynatt (1991) and Richardson et 
al. (1986). 

7 We do not use the standard deviation of the predicted values here or in the subsequent transactions-based metric 
because the calculation of such deviations adds a great deal of computational complexity. Moreover, because the 
number of estimation-period observations is large and mean market-level trading is unlikely to differ much from 
the mean level of trading in the estimation period, the standard deviation of the residuals is unlikely to differ 
much from the standard deviation of the prediction errors. 

8 We use before- and after-event estimation periods because trading increases with time (Cready 1988). Results, 
not reported here, are very similar when we use a pre-announcement estimation period in conjunction with a 
trend variable. 

9 The log-transformation mitigates the skewness in the transaction distribution (Cready and Ramanan 1995) and 
we add 1 to avoid taking the log of zero. 
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and Mynatt (1991), and Subramaniam (1995) indicate that absolute return is more powerful 
than Beaver's (1968) squared return metric in identifying unconditional price responses. In 
untabulated analyses, we confirm that absolute returns outperform squared returns in de- 
tecting announcement period price responses. The specific absolute-return response metric 
we employ 18:19 


ABRET, = (Ел - Ral - МЕАМ_АВЕЕТ У/ бази 
where: 


Ry, = the return on firm i, a member of CRSP size-decile К, on day t; 
R,, = the CRSP size-decile К return on day t; 
MEAN. ABRET, = the mean value of |R,, — Ral over estimation periods (days —105 
to —6 relative to the announcement date); and 
Tari, = the standard deviation of |R,, — Ral estimated over estimation 
period s. 


We calculate ABRET and then sum by day over the multiday response periods. For ex- 
ample, for a two-day period we determine ABRET values for each of the two days and 
then add these two values together to derive the two-day ABRET." 

Studies often incorporate the expected direction of the return effect into the research 
design. We incorporate expected direction into our analysis by conditioning returns on the 
sign of the difference between actual and expected earnings. Following Foster (1977), when 
actual earnings fall below expected earnings we multiply the return by negative one (i.e., 
a short sale) and perform statistical analysis using one-tailed tests on this signed return 
metric. If we have accurately measured the conditioning variable—in this case, unexpected 
earnings—then the observed return in direction-based designs incorporates additional in- 
formation into the test procedure. In general, the more information upon which a test 
procedure is based, the greater is its power to reject false null hypotheses. However, if there 
is noise in the conditioning variable—that is, if “good news" announcements аге misclas- 
sified as “bad news," and vice versa—then such conditioning can add noise to the design. 

We examine the power of conditional return designs using the following metric: 


URET, = 1, Qa: — Кра 
where: 


І = an indicator variable set to 1 if we predict the earnings announcement increases 
price, and is set (0 —1 if we predict the earnings announcement decreases 
price; and 

Curig = the standard deviation of (Ry, — Ку) estimated over estimation period s. 


In earnings announcement research, the earnings forecast error most commonly determines 


1? Market-adjusted returns and abnormal returns relative to beta-matched portfolios led to similar inferences. 

ни Altematively, we could recalculate ABRET using two-day returns, expectations, and standard errors. Preliminary 
analysis, however, indicated that such multiday accumulations did not attain as high rejection rates as the day- 
by-day accumulation. This may reflect that any price reversal effects over the two days are captured as separate 
positive influences in the daily absolute returns, but are netted in multiday accumulations. 
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the indicator variable's sign. We use two alternative measures of forecast error: random- 
walk error based on year-ago quarterly earnings (RW-URET) and analyst forecast error 
based on the I/B/E/S mean forecast from the month preceding the earnings-announcement 
release month (AF-URET). 


Grand Sample 

The study employs a grand sample of 49,274 earnings announcements between January 
1, 1983 and December 31, 1992. We include earnings announcements in this sample if (1) 
the firm is listed on the NYSE; (2) the earnings announcement date is available from 
Compustat; (3) return data are available for at least 80 of the 100 days in the day —105 to 
—6 period relative to the announcement date; (4) transactions and volume data are available 
for at least 80 of the 100 days from the time periods spanning day —55 to —6 and day +6 
to +55 relative to the announcement date. We obtain return and volume data from CRSP 
and transactions data from the ISSM database.'? 

Table 1 presents descriptive information on the grand sample, partitioned by earnings 
announcement date into three time periods: 1983—1986, 1987—1989, and 1990—1992. The 
increase in sample size from 14,063 announcements in the initial 1983—1986 period to 
19,311:in ће 1990—1992 period is attributable to (1) a general increase in the number of 
NYSE-listed firms; (2) better trading-data coverage in the ISSM database (early years suffer 
from a large number of missing trading data); and (3) more accurate cross-referencing of 
firms by ISSM. 

Table 1 indicates that daily non-earnings-announcement-period percentage volume de- 
creases slightly from 0.23 percent to 0.22 percent of outstanding shares per day. Numbers 
of transactions and absolute return, however, both increase over the ten-year sample period, 
with the number of transactions increasing from 48.9 to 74.0 per day and daily absolute 
return increasing from 1.48 percent to 1.88 percent per day. 

Earnings-announcement-period increases in percentage volume, number of transactions, 
and absolute returns are greatest in the 1990—1992 time period. Daily means for all three 
metrics decrease when we extend the event period from days —1 to 0, to days —1 to +1. 
For the two trading measures this decrease is slight. However, the average daily absolute 
return effect decreases by 0.07 percentage points after including day +1. 

Table 1 also reports descriptive statistics for random-walk and analyst-based earnings 
forecast errors. We calculate the random-walk error per share as the difference between the 
announced quarterly earnings per share (EPS) and year-ago EPS for that fiscal quarter. 
Requiring current- and prior-year EPS (from Compustat) reduced the number of firm 
announcements for which we have random-walk forecast error to 46,874. We used the 
I/B/E/S summary data set to compute analyst forecast error as the difference be- 
tween I/B/E/S earnings and the mean I/B/E/S forecast from the month prior to the an- 
nouncement month.'? Because I/B/E/S covers fewer firms, we have analyst forecast errors 
for only 28,129 of the grand sample of earnings announcements. 

Employing an investment strategy of buying stocks with positive forecast errors and 
selling short firms with negative forecast errors, based on foreknowledge of the sign of the 


12 The Institute for the Study of Security Markets based at the University of Memphis produced the ISSM data. 
The data set provides transaction and quotation records from January 1, 1983, through December 31, 1992, for 
all NYSE-listed, AMEX-listed, and (beginning in 1990) OTC-listed securities, for trades occurring on the NYSE, 
AMEX, and regional exchanges as well as the NASDAQ OTC market. 

13 We also examine the most recent analyst forecasts and the mean of those forecasts updated within 45 days 
before the announcement. Untabulated analyses revealed that these alternative expectation measures lead to 
slightly lower rejection rates, on average. 
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TABLE 1 
Descriptive Statistics for Grand Sample of Earnings Announcements 
between 1/1/83 and 12/31/92* 
— Announcement Date ри 

Descriptive Variable 1983-86 | 1987-89 1990-92 Sample 
Number of earnings announcements 14,063 15,900 19,311 49,274 
Mean market value of equity (in millions)? $1,032 $1,358 $1,606 $1,359 
Mean Estimation Period Statistics: 

Daily percentage volume* 0.23 0.22 0.22 0.22 

Daily number of transactions? 48.9 55.8 74.0 61.0 

Daily absolute size-adjusted return® 1.4896 1.5796 1.8896 1.66% 
Earnings Announcement Period Statistics: 
Mean Increase in Percentage Volume: 

Day —1 to 0 average (in % points) 0.077 0.065 0.092 0.080 

Day —1 to —1 average (in %.points) 0.065 0.071 0.092 0.078 
Mean Increase in Number of Transactions 

Day —1 to 0 average — 84 107 197 137 

Day —1 to +1 average 7.2 9.5 19.4 13.5 
Mean Increase in Absolute Size-Adjusted Return 

Day —1 to 0 average (in % points) 0.47 0.41 0.64 0.52 

Day —1 to +1 average (in 9b points) 0.36 0.35 0.58 0.45 
Mean Random-walk forecast error (per share) —$0.42 $0.10 —$0.06 —$0.11 
Number of random-walk forecast errors 13,529 15,107 18,238 46,874 
Mean Analyst forecast error (per share)* -$0.16 $0.01 -$0.02 -$0.05 
Number of analyst forecast errors 7,395 9,699 11,035 28,129 
Mean Random-Walk Signed Return® 

Day —1 to 0 average (in % points) 0.47 0.37 0.49 0.45 

Day -1 to +1 average (in % points) 0.34 0.30 0.42 0.36 
Mean Analyst Signed Return’ 

Day —1 to 0 average (in % points) 0.36 0.29 0.51 0.39 

Day -1 to +1 average (in % points) 0.27 024 0.41 0.32 


* The grand sample includes 49,274 annual and quarterly carnings announcements by NYSE-listed firms. 
> Market value of equity equals share price multiplied by the number of shares outstanding on trading day –106 
relative to each announcement date. 

*For each announcement, wc calculate mean estimation period daily percentage volume as the percentage of 
outstanding shares traded each day per CRSP, averaged over trading days —55 to —6 and +6 to +55 relative to 
the announcement date. 

å For each announcement, we calculate mean estimation period daily number of transactions as the number of 
transactions (1.е., trades) occurring in the firm's common stock, calculated from the ISSM data base, averaged 
over trading days —55 to -6 and +6 to +55 relative to the announcement date. 

е For each announcement, we calculate mean estimation period daily absolute size-adjusted return as the absolute 
value of the difference in the announcing firm's return and the size-decile-matched CRSP portfolio return averaged 
over trading days —105 to —6 relative to the announcement date. 

f Random-walk forecast error is the difference betwéen earnings in quarter q and earnings for the same quarter of 
the previous year. 

s Analyst forecast error is the difference between actual quarterly earnings (per I/B/E/S) and the mean I/B/E/S 
earnings forecast for the month preceding the announcement. 

5 We multiply returns for negative earnings forecast error announcements by —1. 
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random-walk forecast error on day —1, yields an average return of 0.45 percent per day 
over days —1 to 0 for the random-walk sample. Foreknowledge of the sign of the analyst 
forecast error on day —1 yields average daily returns of 0.39 percent over days —1 to 0. 
The lower return to foreknowledge of the analyst forecast error is attributable to selection 
bias in I/B/E/S coverage: the random-walk-based average return for only those firms for 
which I/B/E/S data are also available falls to 0.35 percent over days —1 to 0, which is 
less than the companion analyst forecast error return. 


Statistical Test Procedures 

To evaluate the statistical power of alternative metrics we use the grand sample to 
generate smaller test samples. We randomly generate (without replacement) 1,000 samples 
of 15 earnings announcements, 25 earnings announcements, and 40 earnings announce- 
ments from the grand sample. (Because of grand-sample-size restrictions, we generate only 
500 samples of each of the three sample sizes when we compare the analyst forecast 
metrics.) We then test the null hypothesis that each metric has a zero mean response on 
each sample (j) using cross-sectional t-tests.!^ 

Table 2 provides evidence that rejection rates for our test procedures and metrics are 
well-behaved. The table reports results of testing the hypotheses of a zero mean response 
using data from days —10 to —8 relative to the earnings anpouncement date, when the null 
hypothesis of no market response is likely true. The rejection rates reported in Table 2 
reveal no evidence of overrejection. Indeed, the tests appear somewhat conservative in that 
rejection rates tend to be too small rather than too large. In no instance does the rejection 
rate exceed its expected level under the null hypothesis (i.e., 5 percent in Panel A; 1 percent 
in Panel B). 


Ш. RESULTS 

Unconditional Response Metric Performance 

Table 3 reports announcement period rejection rates for the VSHRS, VTRAN, and 
ABRET metrics by sample size using 5 percent (Panel À) and 1 percent (Panel B) signif- 
icance levels. Rejection rates for the two trading metrics, VSHRS and VTRAN, significantly 
exceed their counterpart ABRET rates (p < 0.01).16 The 5 percent significance level day 
—] to 0 VSHRS metric rejection rates of 37.6 percent, 53.3 percent, and 72.0 percent for 
sample sizes of 15, 25, and 40, respectively, exceed their counterpart ABRET-based rejec- 
tion rates by between 13.0 (sample size of 15) and 8.7 (sample size of 40) percentage 
points. The two-day 5 percent VTRAN rejection rates of 45.9 percent, 64.2 percent, and 
84.8 percent exceed counterpart ABRET-based rejection rates by more than 20 percentage 


14 A more powerful alternative is to use normal-distribution-based tests similar to those described in Patell (1976) 
and Marais (1984, 1985). Such tests, however, overreject the null hypothesis when the underlying distributions 
are kurtotic, which is the case for absolute returns. Hence, we follow Cready and Mynatt (1991) and use cross- 
sectional rather than normai-distribution-based tests. Moreover, in analyses not reported here, application of 
normal-distribution tests across all metrics yielded similar relative rejection rate differences, except that the 
differences between the VSHRS rejection rates and the ABRET rejection rates narrowed, while the differences 
between the VSHRS rejection rates and the VTRAN rejection rates widened, relative to those reported here. 

15 We adjust the estimation periods for these tests accordingly. Specifically, we use data from days —110 to —11 
to estimate expected absolute return and standard deviation of both absolute and unexpected returns. We use 
data from days —60 to —11 and 11 to 60 to estimate expected volume, expected number of transactions, and 
standard deviations of unexpected volume and unexpected transactions. 

15 Consistent with Cready and Ramanan (1995), VTRAN rejection rates also exceed counterpart VSHRS rejection 
rates at the 1 percent level in all instances except for the three-day 1 percent level analysis, where the difference 
is significant at only the 5 percent level. 
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TABLE 2 
Rejection Rates for the Null Hypothesis of No Increase in the Mean for Alternative Investor 
Response Metrics in Days —10 to —8 around Earnings Announcement Dates* 


Panel A: Rejection Rates across 1,000 Non-Overlappirg Samples Using 5 Percent, One-Tailed, 


Rejection Rule? 
Two-Day Accumulation Period: Three-Day Accumulation Period! 
Response Sample Size Sample Size 
Metric _ d$. 25. „40 EC ELS 2402 
VSHRS 3.396 2.896 2.0% 2.6% 2.7% 2.0% 
VTRAN 29 2.9 2.5 2.6 2.9 1.8 
ABRET 2.7 3.3 2.8 2.2 2.9 3.0 
URET 4.5 4.6 44 3.9 4.9 4.0 
Panel B: Rejection Rates across 1,000 Non-Overlapping Samples Using 1 Percent, One-Tailed, 
Rejection Rule’ 
Two-Day Accumulation Period’ Three-Day Accumulation Period? 
EEN Sample Size Sample Size 
Metric us. vx a å B 2 
VSHRS 0.5% 0.7% 0.3% 0.4% 0.6% 0.4% 
VTRAN 0.6 0.7 0.6 0.5 0.6 0.6 
ABRET . 0.2 0.1 0.4 0.3 0.5 0.5 
URET 0.6 0.5 0.8 0.8 0.6 0.5 


* АП samples are random without-replacement draws from the grand sample of 49,871 annual and quarterly earnings 

announcements by NYSE-listed firms between 1/1/83 and 12/31/92. 

Ъ We base rejection on a cross-sectional t-test of the null hypothesis that the response metric mean is less than or 

equal to 0. 

* We accumulate each metric over days —10 and —9 relative to the earnings announcement date. 

3 We accumulate each metric over days —10 through —8 relative to the earnings announcement date. 

* Response metric definitions: 

VSHRS - the actual percentage of outstanding shares traded, less the predicted percentage of outstanding shares 
traded (based on a time-series first-order serial correlation regression of daily percentage volume over 
days —60 to —11 and +11 to +60 relative to the announcement date volume, on the percentage of 
shares traded for all NYSE-listed firms), where this difference is divided by the standard deviation of 
the residuals from the regression (volumes are log-transformed); 

VTRAN - the actual number of transactions, less the predicted number of transactions (based on a time-series 
first-order serial correlation regression of the daily number of transactions over days —60 to —11 and 
+11 to +60 relative to the announcement date, on the total number of all NYSE-listed firm transac- 
tions), where this difference is divided by the standard deviation of the residuals from the regression 
(the number of transactions is log-transformed); : 

ABRET = the absolute value of the difference between actual daily return and return on the CRSP size-matched 
decile portfolio for the announcing firm, less the mean of this same absolute difference over days 
—110 to —11 relative to the announcement date, where this difference is divided by the standard de- 
viation of the absolute differences over days —110 to —11; and 

URET = the difference between actual daily return and the return on the CRSP size-matched decile portfolio 
for the announcing firm, divided by the standard deviation of this difference over days —110 to —11 
relative to the announcement date. 
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TABLE 3 
Rejection Rates for the Null Hypothesis of No Increase in the Mean for Alternative Investor 
Response Metrics in Days —1 to +1 Relative to Earnings Announcement Dates* 


Panel À: Rejection Rates across 1,000 Non-Overlapping Samples Using 5 Percent, One-Tailed, 





Rejection Rule? 
Two-Day Accumulation Period Three-Day Accumulation Period? 
Response Sample Size Sample Size 
Metric Бов ою 5 5 ж 
VSHRS 37.6% 53.3% 72.0% 41.2% 57.196 77.1% 
УТКАМ 45.9 64.2 84.8 48.7 68.6 87.1 
ABRET 24.6 43.5 633 27.8 47.5 68.1 


АП VSHRS and VTRAN rejection rates significantly exceed their counterpart ABRET rejection 
percentages at the 1 percent significance level using McNemar's x? test. 


Panel B: Rejection Rates across 1,000 Non-Overlapping Samples Using I Percent, One-Tailed, 


Rejection Rule 
Two-Day Accumulation Period? Three-Day Accumulation Period“ 
Response Sample Size Sample Size 
Metric зов 49 —— d ~ 4 
VSHRS 14.0% 25.9% 43.2% 17.3% 30.0% 51.2% 
VTRAN 17.3 33.5 59.5 20.3 37.6 66.1 
ABRET 3.9 12.7 30.1 5.9 14.5 34.2 


All VSHRS and VTRAN rejection rates significantly exceed their counterpart ABRET rejection 
percentages at the 1 percent significance level using McNemar's x? test. 


* АП samples are random without-replacement draws from the grand sample of 49,274 annual and quarterly earnings 
announcements by NYSE-listed firms occurring between 1/1/83 and 12/31/92. 

> We base rejection on a cross-sectional t-test of the null hypothesis that the response metric mean is less than or 
equal to 0. 

* We accumulate cach metric over days —1 and 0 relative to the earnings announcement date. 

* We accumulate each metric over days —1 through +1 relative to the earnings announcement date. 

* Response metric definitions: | 

VSHRS = the actual percentage of outstanding shares traded, less the predicted percentage of outstanding shares 
traded (based on a time-series first-order serial correlation regression of daily percentage volume over 
days —55 to —6 and +6 to +55 relative to the announcement date volume, on the percentage of shares 
traded for all NYSE-listed firms), where this difference is divided by the standard deviation of the 
residuals from the regression (volumes are log-transformed); 

VTRAN - the actual number of transactions, less the predicted number of transactions (based on a time-series 
first-order serial correlation regression of the daily number of transactions over days —55 to —6 and 
+6 to +55 relative to the announcement date, on the total number of all NYSE-listed firm transactions), 
where this difference is divided by the standard deviation of the residuals from the regression (the 
number of transactions is log-transformed); and 

ABRET - the absolute value of the difference between actual daily return and return on the CRSP size-matched 
decile portfolio for the announcing firm, less the mean of this same absolute difference over days 
—105 to —6 relative to the announcement date, where this difference is divided by the standard deviation 
of the absolute differences over days —105 to —6. 
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points. Table 3 shows similar rejection-rate patterns for tests based on 1 percent significance 
levels and three-day event periods." 

One primary means researchers can use to increase the power of their statistical tests 
is to increase the sample size. Therefore, one way of evaluating the implications of the 
differential cross-metric rejection percentages reported in Table 3 is to determine how much 
the sample size would have to increase for the ABRET-based rejection levels to equal their 
volume-based counterparts. The results reported in Table 3 suggest that researchers would 
need, for example, samples of 40 ABRETS around earnings announcements to attain rejec- 
tion rates comparable to the rejection rates achieved by just 25 announcement-associated 
VTRANSs. That is, replacing ће ABRET metric with the УТКАМ metric increases power 
to roughly the same extent as increasing sample size by 60 percent. 

We also explored the extent to which these sample size equivalencies hold in larger 
samples sizes by sampling with replacement. In these untabulated analyses, we reach a 95 
percent rejection rate (5 percent probability of a Type II error) for sample sizes of 70, 55, 
and 85 for the VSHRS, VTRAN, and ABRET metrics, respectively. Hence, a 21 percent 
increase in sample size brings the ABRET-based test's power in line with the power of the 
VSHRS-based test, while a 51 percent increase in sample size brings it in line with the 
power of the VTRAN-based test. These percentage increases are somewhat smaller than 
those implied by the results reported in Table 3 for smaller sample sizes, but nonetheless 
reveal that the substantial power advantage of the VSHRS and VTRAN metrics extends 
beyond the range of sample sizes considered in Table 3. 


Conditional (Signed) Return Analysis 

Table 4 reports rejection rates for tests based on the RW-URET (Panel A) and 
AF-URET (Panel B) metrics for sample sizes of 15, 25, and 40 announcements. These 
conditional (signed) return metrics require earnings from the same quarter of the prior year 
(RW-URET) and analyst earnings forecasts (AF-URET). Data unavailability reduces the 
grand sample from which we form subsamples. For example, we can compute AF-URET 
measures for only 28,129 announcements. This makes it impossible to form 1,000 40- 
announcement subsamples without replacement, so we base AF-URET rejection rates on 
only 500 subsamples. Since data availability may be associated with systematic differences 
in announcement-period return and volume magnitudes, we also calculate rejection rates 
for VSHRS, VTRAN, and ABRET for the 500 RW-URET subsamples (Panel А) and for 
the 500 AF-URET subsamples (Panel B). Panels A and B of Table 4 show that rejection 
rates for the RW-URET and AF-URET conditional return metrics are considerably smaller 
than those for either of the counterpart trading-response metrics (p « 0.01). Indeed, rejec- 
tion rates for the УТКАМ metrics are at least twice as large as counterpart rejection rates 
for the RW-URET and AF-URET metrics. 

Table 4 also reports that the rejection rates for the unconditional ABRET metric are 
significantly higher (p « 0.01) than the counterpart rates for the RW-URET and AF-URET 
metrics. Indeed, for the largest sample size of 40 announcements, the ABRET rejection 
rates exceed counterpart: (1) RW-URET rates by 27.2 (two-day period) and 31.7 (three- 
day period) percentage points, and (2) AF-URET rates by 31.6 (two-day period) and 32.4 
(three-day period) percentage points. Thus, error in signing the earnings surprise outweighs 


1 Rejection rates are smaller, but follow a similar cross-metric pattern when we use one-day (i.e., day —1, day 0) 
event periods. 


904 The Accounting Review, October 2002 


TABLE 4 
Rejection Rates (5 Percent p-level) for the Null Hypothesis of INo Increase in the Mean for 
Conditional (Signed) Unexpected Return vs. Unconditional Trading and Absolute Return 
Response Metrics in Days —1 to +1 Relative to Earnings Announcement Dates* 


Panel A: Rejection Rates by Sample Size for Unexpected Return Conditioned on Sign of Change in 
Earnings Per Share (RW-URET), Transactions-Based (VIRAN), Percentage Volume-Based 
(VSHRS), and Absolute Return-Based (ABRET) Metrics for 500 Non-Overlapping 


Samples? 

Two-Day Accumulation Period Three-Day Accumulation Period? 
Reporte Sample Size _ Sample Size 
Metric’ — .15 2. 2407, 5 _25_ _40_ 
VSHRS 37.9% 53.8% 72.6% 40.2% 577% 78.0% 
VTRAN 44.9 652 852 477 701 87.7 
ABRET 23.7 434 63.1 26.9 47.7 67.7 
RW-URET 18.8 25.4 35.9 18.5 25.3 36.0 


All VTRAN, VSHRS, and ABRET rejection rates significantly exceed their counterpart RW-URET 
rejection percentages at the 1 percent significance level using McNemar's x? test. | 


Panel B: Rejection Rates by Sample Size for Unexpected Return Conditioned on Analyst Earnings 
Forecast Error (AF-URET), VTRAN, VSHRS, and ABRET Metrics for 500 Non- 


Overlapping Samples* 

Two-Day Accumulation Period: Three-Day Accumulation Period? 
Response Sample Size Sample Size 
Metric dS. - 08 1 a, И 
VSHRS 38.9% 54.6% 76.8% 41.3% 61.0% 80.8% 
VTRAN 45.2 67.0 86.6 48.2 71.4 89.0 
ABRET 26.9 46.5 71.0 32.8 51.9 724 
AF-URET 21.8 28.3 39.4 20.7 26.9 38.0 


АП VTRAN, VSHRS, and ABRET rejection rates significantly exceed their counterpart UR-W re- 
jection percentages at the 1 percent significance level using McNemar's x? test. 


* АП samples аге random draws from the grand sample of 28,129 annual and quarterly earnings announcements 
for which analysts forecasts are available, by NYSE-listed firms occurring between 1/1/83 and 12/31/92. 

* We base rejection on a cross-sectional t-test of the null hypothesis that the response metric mean is less than or 
equal to 0. | 

* We accumulate each metric over days —1 and 0 relative to the earnings announcement date. 

4 We accumulate each metric over days —1 through 1 relative to the earnings announcement date. 

* The VSHRS, VTRAN, and ABRET response metrics are described in the notes to Table 3. RW-URET is URET, 
as described in Table 3, multiplied by —1 if actual quarterly earnings is less than earnings for the same quarter 
of the previous year, and multiplied by 1 otherwise. AF-URET is URET multiplied by —1 if actual quarterly 
earnings (per I/B/E/S) is less than the mean I/B/E/S earnings forecast for the month preceding the announce- 
ment, and multiplied by 1 otherwise. 
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the direction-based return metrics' potential to provide more powerful tests of market re- 
sponse to earnings announcements.!? 


Joint Price/Volume Tests 

Bamber and Cheon's (1995) finding that volume and return are only modestly correlated 
at announcement dates suggests that a joint test of volume and return response may be 
more powerful than a simple examination of either volume or return exclusively. We in- 
vestigate this possibility by conducting tests based on the joint outcome of volume and 
return response tests. In these joint volume and return tests we use a nominal 2.5 percent 
significance level rejection rule to independently evaluate whether each metric-specific test 
(i.e., volume or return) leads to rejection of the nonresponse null. We then reject the general 
hypothesis of no investor response to the information release if either the null of no volume 
response or the null of no return response is rejected. Based on Bonferroni inequalities, the 
bounded overall p-level for our two-test analysis of a single hypothesis is 5 percent.'? 

Panel A of Table 5 reports rejection rates when we employ ABRET in combination 
with VSHRS (ABRET&VSHRS). Panel B reports these rates for the ABRET and VTRAN 
(ABRET&VTRAN) combination. To facilitate comparisons, these panels also re-report the 
stand-alone 5 percent significance level rejection rates for VSHRS, VTRAN, and ABRET 
originally reported in Table 3. The ABRET&VSHRS rejection rates reported in Panel A 
exceed counterpart ABRET-only rejection rates for all three samples sizes, by between 7.3 
and 9.8 percentage points. All differences are significant at the 1 percent level. The negli- 
gible differences between the ABRET&VSHRS rejection rates and the VSHRS-only rates 
suggest that their performances are comparable. 

Panel B of Table 5 indicates that two-day accumulation period rejection rates for the 
ABRET&VTRAN test exceed counterpart ABRET-only rejection rates (based on a 5 per- 
cent rejection rule) by 12.0, 15.2, and 18.1 percentage points for the 15, 25, and 40 an- 
nouncement samples, respectively. The three-day accumulation period rejection rates exhibit 
a similar pattern. All differences are significant at the 1 percent level, indicating that 
ABRET&VTRAN-based tests are more powerful than tests based on ABRET alone. How- 
ever, Panel B also shows that VTRAN-only rejection rates are significantly higher (0.05 
level or better) than ABRET&VTRAN-based tests. The difference in rejection rates narrows 
considerably as sample size increases, dropping to only 2.1 percentage points for the three- 
day-window, 40-announcement samples. In sum, our results suggest that although it is 
advantageous to supplement the absolute return response analyses with volume-based met- 
rics, there is no obvious advantage to supplementing a volume-based test with a return- 
based test. 


18 Brown and Warner (1985) find that tests based on time-series standard errors are more powerful than the cross- 

. sectional tests we employ. In further analyses, we determined conditional return metric rejection rates using a 
time-series standard error test like the method Dyckman et al. (1984) used. As expected, rejection rates increase 
using this test. Moreover, for 15 announcement samples the conditional returns’ rejection rates exceed counterpart 
ABRET-based rejection rates (significant at the 0.01 level). However, as sample size increases, the advantage of 
time-series standard errors dissipates rapidly. For samples of 25 announcements, rejection raves for the condi- 
tional returns time-series based tests are statisticall y indistinguishable from the ABRET-based rates reported in 
Table 4. For 40 announcement samples the conditional retard. time-series rejection rates are substantially smaller 
than the reported ABRET-based rates. 

19 The parametric test of choice here is a Hotelling T? test of the hypothesis that the vector of means is zero. In 
untabulated analyses we found that rejection rates based on the Hotelling test were consistently lower than those 
reported in Table 5. The Hotelling tests are less powerful than the Bonferroni approach because in the Hotelling 
test the alternative hypothesis is inherently two-tailed. Here, however, the alternative hypothesis is one-tailed 
(that the means exceed zero). The experiment-wide Bonferroni approach exploits these directional alternative 
hypotheses. 
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TABLE 5 
Power of Joint Return/ Volume Tests to Reject the Null Hypothesis of No Investor Response in 
Days —1 to +1 around Earnings Announcement Dates* 


Panel A: Rejection Rates for Joint Return and Volume Test of the Null Hypotheses of No Investor 
Response (ABRET&VSHRS) across 1,000 Non-Overlapping Samples Using 1 Percent, 
One-Tailed, Rejection Rule? 

















Two-Day Accumulation Period Three-Day Accumulation Period“ 
Test Metric/ | ________ Sample Size __ Sample Size —— 0 
Procedure" 15 25 40 E 20И 25 40 
ABRET&VSHRS 32.1% 50.8% 73.2% 36.1% 57.3% 77.9% 
VSHRS only 37.6** 53.3 72.0 41.2** 57.1 777 
АВКЕТ ощу 24.6** 43.5** 63.3** 27.8** 4T.5** 68.1** 


Panel B: Rejection Rates for Joint Return and Volume Test of the Null Hypotheses of No Investor 
Response (ABRET&VIRAN) across 1,000 Non-Overlapping Samples Using 5 Percent, 
One-Tailed, Rejection Rule" 














Two-Day Accumulation Period® Three-Day Accumulation Period? 
Test Metric/ — Sample Sie бе —— 
Procedure* 15 25 E PENES 25 40 
ABRET&VTRAN 36.6% 58.7% 81.4% 41.4% 64.2% 85.0% 
VTRAN only 45.9** 64.2** 84.8** 48.7** 68.6** 87.1* 
ABRET only 24.6** 43.5** 63.3** 27.8** 47.5** 68.1** 


*, ** Rejection rate differs from ABRET&VSHRS (Panel А) or ABRET&VTRAN (Panel B) rejection rate at the 
0.05 and 0.01 levels, respectively, using McNemar's x? test. 
* All samples are random without-replacement draws from the grand sample of 49,274 annual and quarterly earnings 
announcements by NYSE-listed firms occurring between 1/1/83 and 12/31/92. 
* We base rejection on a cross-sectional t-test of the null hypothesis that the response metric mean is less than or 


equal to 0. 
* We accumulate each metric over days —1 and 0 relative to the earnings announcement date. 
3 We accumulate each metric over days —1 through +1 relative to the earnings announcement date. 
° Table 3 defines the response metrics. 


IV. CONCLUSION : 
Bamber and Cheon (1995, 440) conclude that because there is considerable indepen- 
dence between the market's return and trading responses at earnings announcement dates, 
"information content-oriented research should continue to examine both price and volume 
reactions." Our primary finding, that tests of investor response to earnings announcements 
are more likely to correctly reject the null hypothesis of no investor response based on 
measures of trading than are comparable tests based on returns, reinforces their conclusion. 
Our results further suggest that not only is volume a nonredundant measure of investor 
response to information events, but it is also a more powerful measure. Our analysis indi- 
cates that volume's power advantage can be sizable—in the settings we examine, the best- 
performing volume metric, the metric based on the number of transactions, increases power 
beyond that of the return metric equal to a 60-plus percent increase in sample size. 
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The importance of employing powerful test designs depends on the specific research 
context. When sample size is very large or the investor response is sizable, any reasonable 
design and metric is likely to reject a false null. However, when sample size is small or 
return responses are small, our analysis suggests that volume-based response metrics are 
more likely to detect the presence of an investor response than are return-based metrics. In 
addition, and as a general rule, in any setting where return-based analyses fail to reveal 
evidence of investor response, it is important to conduct powerful tests before concluding 
that no response is present. Hence, before concluding that investors do not respond to a 
public disclosure based on a returns analysis, we recommend that researchers confirm the 
nonresponse inference using a trading-based analysis. 

Our findings, although consistent with the notion that trading response is a more wide- 
spread phenomenon than price response (Kandel and Pearson 1995), do not provide direct 
evidence on the relative incidence of price vis-à-vis trading response. Rejection-rate levels 
reflect (relative) mean shift magnitudes, and these magnitudes increase with both response 
frequency and response magnitude. Hence, our findings are attributable to either: (1) more 
earnings announcements stimulate trading responses than return responses, or (2) trading 
response magnitudes are simply larger (in a statistically detectable sense) than return re- 
sponse magnitudes. 

Finally, two significant caveats temper our conclusion that tests based on volume met- 
rics outperform tests based on return metrics. First, our analysis applies to questions of the 
existence or nonexistence of some sort of investor response to information. If, however, a 
researcher is investigating a more subtle question, such as a theoretically expected valuation 
effect, or a specific form of investor behavior that is most directly revealed by their trading 
decisions, then the research should of course use the metric that is most appropriate. The 
second caveat is that the generalizability of our inferences to other information events 
depends on whether the relative magnitudes of volume and return response to earnings 
announcements typifies the response to оћег information events. While we have no ex ante 
reason to believe this is not the case, if other information events stimulate larger return 
response relative to trading response, then our conclusion that volume-based metrics provide 
more powerful tests may no longer apply. 
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ABSTRACT: Value at Risk (VAR), a measure of the dollar amount of potential 
loss from adverse market moves, has become a standard benchmark for mea- 
suring financial risk. Spurred by regulators and competitive pressures, more 
institutions are reporting VAR numbers in annual and quarterty financial re- 
ports. To provide preliminary evidence on the Informatlveness of these new 
disclosures, | Investigate the relation between the trading VAR disclosed by a 
small sample of U.S. commercia! banks and the subsequent variability of their 
trading revenues. The empirical results suggest that VAR disclosures are in- 
formative in that they predict the varlability of trading revenues. Thus, analysts 
and investors can use VAR disclosures to compare the risk profiles of banks’ 
trading portfolios. 


Keywords: derivatives; disclosure regulation; market risk disclosures; value at 
risk; Basel Committee; SEC. 


Data Avallabllity: The data used in this study can be obtained from public 
sources. 


L INTRODUCTION 

alue at Risk (VAR) has become a standard benchmark for measuring financial risk. 

The Group of Thirty (1993) report on derivatives stated that “market risk is best 

measured as value at risk." Specifically, VAR provides a summary statistic of the 
order of magnitude of potential losses due to market risk. VAR is the maximum loss over 
a target horizon such that there is a low, prespecified probability that the actual loss will 
be larger. A company disclosing, for instance, that its daily VAR is $30 million at the 95 
percent level, means that there is only a 5 percent chance the firm will incur more than a 
$30 million loss over the next day. 

VAR summarizes the effects of leverage, diversification, and probabilities of adverse 
price movements in a single dollar amount that is easy to communicate. VAR disclosure 
also improves the governance of derivatives as it forces the firm to develop a systematic 
process of risk measurement. 


This paper has benefited from comments of seminar participants at the Federal Reserve Board and the Bank 

of England. 1 also appreciate the feedback from Daniel Thornton and the referees. | 
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This paper investigates the relation between publicly disclosed VAR measures and the 
volatility of trading revenues for a group of eight major U.S. commercial banks. I collected 
close to six years of historical data on VAR measures and associated trading revenues from 
quarterly and annual financial reports. Because only a few banks began disclosing VAR in 
1995, only eight banks with adequate disclosure history were available for study. I matched 
these banks' quarterly trading revenues with VAR measures they reported on an annual or 
quarterly basis. My results suggest that VAR disclosures are informative measures of risks 
in that they can be used to predict the variability of banks' trading revenues. 

Before the advent of VAR, shareholders could not assess the total trading risks financial 
institutions assumed. Banks reported notional amounts of their derivatives positions, but 
these are not meaningful if positions hedge each other. 

Few banks disclosed VAR before 1995. Since then, bank regulators, in particular the 
Basel Committee on Banking Supervision (BCBS), have prodded the industry to disclose 
more information. This started with the market risk amendment to the Basel Accord (BCBS 
1995), and continues with the latest revision of the Basel Accord (BCBS 2001), which 
"strongly recommends" that banks disclose their VAR.! By 1999, 66 of the 71 financial 
institutions the Basel Committee surveyed disclosed VAR numbers in their publicly avail- 
able financial reports (BCBS 1999). Most major financial institutions have implemented 
risk management systems and now publish their VARs on an annual or quarterly basis. 

This study investigates whether the VAR numbers banks publicly disclose in their 
financial statements are related, cross-sectionally and over time, to subsequent fluctuations 
in banks' trading revenues. Such evidence is relevant beyond the financial institution con- 
text. The Securities and Exchange Commission (SEC) now requires ай large U.S. publicly 
traded corporations to report quantitative information about their market risk in financial 
reports filed with the SEC? Registrants choose among three methods: (1) a tabular presen- 
tation describing fair value and contract terms, (2) a sensitivity analysis describing potential 
changes in fair values under market fluctuations, and (3) VAR numbers. The SEC's (1997) 
market risk disclosure rule FRR No. 48, reviewed in Linsmeier and Pearson (1997), became 
effective in June 1998. 

The SEC intended its market risk disclosure requirements to address security analysts' 
and accountants’ general concern that “users are confused."? Prior reporting guidelines 
provided insufficient detail on the scope of firms' involvement in financial instruments and 
the potential effect of derivatives activity on corporate profits. The SEC reviewed U.S. 
public corporations' qualitative disclosure statements, and found that management discus- 
sion was typically uninformative. Nearly all companies explain that they use derivatives to 
"hedge." Few admit to outright speculation, even though the losses some corporations 
incurred are prima facie evidence to the contrary.* 


! The Basel Accord, established in 1988 to set minimum capital requirements for commercial banks against credit 
risks, was amended in 1996 to include a charge for market risk (BCBS 1995, 1996a). Banks now have a choice 
between using a "standardized" method, using predefined rules, ос their own internal VAR measure as the basis 
for their capital charge for market risk. In practice, using internal VAR numbers leads to lower capital charges 
than the standardized model. This likely explains the industry-wide move to VAR measurement. 

2 The requirements cover derivatives and other financial instruments. The SEC also encourages, but does not 
require, inclusion of market risk due to nonfinancial assets, liabilities, or transactions, such as inventories or sales 
commitments to provide a more complete picture of market risk, although nonfinancial items may be more 
difficult to measure (Linsmeier and Pearson 1997). 

3 This phrase is ascribed to the AICPA (SEC 1997). 

* As an ехатрје, Nick Leeson told his superiors at Barings that his positions on Japanese stock index futures 
hedged each other. However, he was taking large speculative positions that led to a loss of $1.3 billion (Bank of 
England 1995). 
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Because the line between selective hedging and speculation is thin, such general qual- 
itative statements shed little light on the extent and effectiveness of corporate derivatives 
activities. This explains why the SEC mandated quantitative disclosures of market risk. 
Some observers, however, question whether such disclosures can be informative. For in- 
stance, Logan and Montgomery (1997, 3), representing the Treasury Management Associ- 
ation, testified that the SEC rules “аге unlikely to enable investors to better understand a 
public company’s use of these (derivatives) instruments and its aggregate risk exposure." 5 

No previous work investigates the informativeness of firms' publicly available VAR 
disclosures for the firms' risk profiles. Most prior research on the informativeness of deriv- 
atives-related disclosure focuses on the extent to which these disclosures are informative 
about the firm's exposure, or the linear sensitivity of share prices, to changes in a particular 
financial risk factor. Exposure is a component of financial risk but focuses on one risk 
factor only. Thus, most prior research focuses on industries that are exposed to one major 
source of financial risk. For instance, Schrand (1997) examines whether derivatives disclo- 
sures provide useful information for assessing the interest rate exposure of a sample of 
savings and loan associations. She reports that derivatives activities lower savings and loans’ 
interest rate exposure, measured by the sensitivity of stock prices to movements in interest 
rates. Similarly, Rajgopal (1999) finds that information about derivatives presented in a 
tabular and sensitivity analysis format is related to the share price exposure of oil and gas 
firms to oil and gas prices. Wong (2000) examines the foreign exchange rate exposure for 
a sample of U.S. manufacturing firms and finds that derivatives notionals partially explain 
exposure. 

In contrast, a variety of risk factors affect large banks' trading portfolios. VAR disclo- 
sures summarize the banks' maximum potential losses after allowing for diversification 
across these different risk factors. This paper provides the first evaluation of the informa- 
tiveness of publicly disclosed VAR measures for the risk of trading portfolios. 

In a concurrent and independently developed working paper, Berkowitz and O'Brien 
(2001) investigate the association between daily VAR data that banks report privately to 
regulators, and subsequent daily trading revenues, for a sample of six large dealer banks 
over a two-year period. They provide a detailed analysis of the forecasting performance of 
VAR models. Their results, however, do not address the informativeness of public financial ` 
reports, because daily VAR and trading revenue data are available only to bank regulators 
(e.g., the Federal Reserve Board), and not to the public. While we would expect short- 
horizon, daily VAR data to provide useful forecasts of daily volatility of trading revenues, 
this relation may not necessarily hold with quarterly or annual data. This study fills this 
void by analyzing the informativeness of VAR disclosures at quarterly frequencies. 

The rest of the paper proceeds as follows. Section II presents the testing framework. 
Section III describes the data and descriptive statistics. Section IV presents results, and 
Section V contains some concluding observations. 


5 Тће compliance costs these requirements impose on registrants are not clear. However, corporations that trade 
derivatives likely invest in risk management systems, and the SEC (1998, 2) reports that the market risk disclo- _ 
sures are “not terribly costly," with a range of $10,000 to $50,000. 

$ Other accounting literature has studied the informativeness of derivatives disclosures for explaining the level of 
market values, as opposed to risk exposures. Venkatachalam (1996), for instance, finds that fair values for 
derivatives help explain the cross-sectional variation in bank share prices better than notional amounts. More 
recently, Linsmeier et al. (2002) conclude that increased market risk disclosures reduce investors’ diversity of 
opinion about the effect of market risk on firm value. 
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H. TESTING THE PREDICTIVE POWER OF VAR 
Denote the daily trading revenue a bank earned during day t + 1 as r,,, and its asso- 
ciated VAR as VAR,, measured as of the close of day t. VAR is the cutoff loss level where 
the probability that the bank incurs a loss beyond VAR equals 1 minus the confidence level 
(e.g., 1 percent for the typical confidence level for с = 99 percent); 


Pits — Ван.) < - VAR] = 1 - c. (1) 


To investigate whether the VAR number adequately estimates future losses, one could 
match the realized distribution of daily trading revenues with the daily VAR forecast by 
counting the number of “exceptions,” or realizations of losses beyond VAR. This is in fact 
the “backtesting” framework bank regulators use.? Bank daily trading data, unfortunately, 
are proprietary. As such, they are unavailable to financial analysts and investors, who only 
have access to the bank's quarterly or annual VAR numbers and the bank's quarterly trading 
revenues. 

I therefore use an alternative approach that transforms the VAR number into a measure 
of dispersion. Tests based on dispersion measures are more powerful than tests based on 
the number of exceptions because dispersion measures incorporate data from the whole 
distribution. The dispersion measure is based on the assumption that the distribution of 
trading revenues is symmetric. My approach accommodates the fat tails commonly observed 
in financial data. 

This approach, however, is less appropriate when the distribution is highly skewed; for 
instance, for a trader dealing with short-term options, which are nonlinear instruments with 
skewed payoffs? This is a lesser concern for a larger commercial bank, whose trading 
portfolio typically includes a range of instruments exposed to a wide variety of risk 
factors.!? 

As an illustration, assume that r,,, has a conditional normal distribution with mean р, 
= 0 and forecasted volatility of s, га, ~ МО, 52). This trading revenue r,,, is the effect 





7 Another definition would exclude the expectation term. The definition given here, however, is consistent with 
deriving VAR from a multiple of the standard deviation. Some banks, like J.P. Morgan, explicitly define their 
"earnings at risk" as the deviation from the mean. In most applications with daily data, the expectation term is 
immaterial because it is dominated by the daily volatility. With the quarterly horizons used in this paper, however, 
the expectation term is more important. Ás a result, I include the expectation term to abstract from other items 
(e.g. fees, interest income, and expected profits) that do not represent unexpected trading revenues. 

* See the BCBS (1996b). Christoffersen et al. (2001) have developed other frameworks for evaluating risk 
forecasts. 

9 The mere presence of options does not imply strongly asymmetric distributions if the risk horizon is short 
relative to the. maturity of the option, however. The distribution of changes in values of long-term options, for 
instance, over the next day, is typically indistinguishable from a normal approximation. Consider an option on 
an asset worth 5 = $100 with 10 percent annual volatility and zero dividend; interest rates are at 3 percent. 
Assuming 250 trading days in a year, the daily volatility is 0.10/\/250. For а six-month option, the Black- 
Scholes model gives a delta of 0.60 and gamma of 0.055. As a first approximation, I compute the 95 percent 
VAR from the delta of the option and the 95th percentile of the underlying asset, for which the associated 
standard normal deviate is a = 1.64. This gives a linear VAR = А(ас5) = 0.60(1.64(0.10/V 250)$100) 
$0.62. For more precision, one could add a quadratic correction, which is 0.5T(aoS)? = $0.03. Because this 
is a small fraction of the linear VAR for this option, the option distribution is close to a normal distribution 
over this one-day risk horizon. Ás the risk horizon extends, however, the nonlinearity in options induces skewness 
in the distribution of option returns. Using the same option over a one-month risk horizon, the linear VAR is 
$2.84 and the quadratic correction is $0.62. Because the correction is a greater fráction of the linear VAR, the 
distribution is more asymmetrical. 

10 That is, unless the bank “games” the VAR number by altering the distribution of profits and losses to satisfy a 
fixed VAR at the expense of a small probability of large losses. Ju and Pearson (1999) have analyzed such 
strategies, which are more likely to occur at the level of traders’ desks than at the aggregate level of large 
institutions such as the commercial banks in the sample. 
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of fixed positions w, combined with movements in normally distributed market risk factors 
ха over day t + 1. The portfolio variance is then s? = wi Zw, where У, is the forecasted 
covariance matrix for the market risk factors as of the close of day t. The VAR measure is 
the forecasted volatility s, multiplied by the standard normal deviate a for the selected 
confidence level (e.g., а = 2.33 for a one-tailed confidence level of 99 percent). Hence, 
we have: 


VAR, = as. Q) 
With normally distributed market risk factors, the expectation of the absolute value [r,, ;| is: 


2 
Еф) = р X $, = 0.80 X s. (3) 


Thus, the expected absolute value of the trading revenue is linearly increasing in the fore- 
casted volatility of trading revenues, s, which is proportional to VAR. 

This setup is valid for a wide class of distributions including the normal distribution. 
As long as the conditional distribution of trading revenues is fixed and symmetrical, the 
expected absolute value of trading revenues increases linearly with the VAR-based volatility. 
With distributions. other than the normal, the coefficient will in general differ from V 2/7, 
but the VAR measures. should still be linearly related to the expected absolute value of 
trading revenues. For instance, when the conditional distribution is a Student-t with six 
degrees of freedom, which is typical of daily financial series such as exchange rates, the 
coefficient is 0.74 instead of 0.80. 

Thus, I test the predictive power of banks' quarterly VAR disclosures by estimating 
the following equation: 


Rial = a + bo, + €. (4) 


where R,,, is the trading revenue for quarter t + 1, and а, is the forecasted volatility of 
quarterly trading revenue inferred from the bank's public disclosure of its trading VAR as 
of the end of quarter t. 

Banks publicly disclose R,,,, the sum of daily revenues for each day of the quarter, 
Ел = ХМ, г, where М is the number of trading days in a quarter, taken as М = 63 
(assuming 21 trading days in a month). Banks also publicly disclose VAR numbers every 
quarter, but these disclosed VAR numbers correspond to a horizon of one day, which I must 
extend to match the quarterly horizon of banks' reported trading revenues. I extrapolate the 
banks' reported daily VAR numbers to a quarterly horizon, estimating the volatility in 
quarterly trading revenues from the daily volatility using the square root of time rule: 


с, = s VN. (5) 


VAR is informative about the risks of future trading revenues if b estimated in Equation 
(4) is significantly positive. The value of b will equal its theoretical value of 0.80 only if 
several assumptions are met. 

The first assumption is that с, is measured without error. Measurement error in с, will 
downward bias the slope coefficient due to the errors-in-variables problem. One source. of 
error in o, is the extrapolation of the bank's reported daily VAR, s, to a quarterly horizon, 
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S, This transformation assumes that the variance in the bank's trading revenues is constant 
throughout the quarter. This assumption may be reasonable if VAR moves slowly over the 
quarter. Figure 1 displays the time variation in the daily VAR for J.P. Morgan for the years 
1997-1998. The graph shows some variation within the quarter, but major changes occur 
over longer horizons. Other sources of error in o, include that the forecasted volatility in 
trading revenues is only an estimate, subject to sampling variability. Furthermore, banks 
must make simplifying assumptions in estimating VAR, such as limiting the number of risk 
factors considered.!! 

А second assumption is that trading revenues, R,,,, are measured without error. How- 
ever, trading revenues are based on real portfolios with changing positions in which traders 
adapt their portfolios to market conditions, whereas VAR assumes that positions w, are 
fixed over the horizon (1.е., fixed over the quarter, in this study’s case). 

The third assumption is that R,,, has mean zero and is normally distributed. Thus, R,,, 
must be the unexpected component of trading revenues. Unfortunately, trading revenues 
include other items such as fees and interest income, which banks exclude from the con- 
struction of VAR. In addition, we would expect trading revenues to generate sufficient 
profits to compensate for the immobilized capital and the operating expenses. This expected 
component of trading revenues may grow over time due to the increase in trading activities 
or change systematically as banks alter their risk profile. To correct for the expected com- 
ponent of the trading revenue, I measure the unexpected component as the difference be- 
tween the quarterly trading revenue and its moving average over the previous four quarters. 
(1 use the previous four quarters as the benchmark because trading revenues are not sea- 
sonal.) The "unexpected" trading revenue is then defined as: 


4 
Ка — ЕВ] = Re – (1/4) >, Resi (6) 


This transformation implies that |R; — E[R,,,]| should have an expected value of 
zero.!? These estimates of unexpected revenues are statistically indistinguishable from zero 
for my sample of banks. Also, as expected, forecasts of expected trading revenues were 
positive for every bank in every single quarter. 

I then implement Equation (4) as: 


Ress — ЕВ... ]| = а + bo, + esy (7) 


where the trading revenue has been replaced by its unexpected component. If the banks’ 
VAR disclosures are informative about the risk of next quarter’s trading revenues, then 
b > 0. Ideally, the regression R? should be high, implying that o, captures much of the 


!! Banks must make additional simplifications in mapping financial instruments on the selected risk factors. These 
approximations introduce additional errors, or “model risk." Marshall and Siegel (1997) find that, as financial 
instruments become more complicated, there is less agreement in VAR numbers produced by 10 different VAR 
software packages. 

2 One minor drawback of this approach is that the four-quarter moving average measure of expected trading 
revenues induces a slight negative autocorrelation in the unexpected trading revenues (p = —0.05). A quarter 
with, say, a large negative shock pulls down the estimate of E[R,,1] for the next three quarters, which is more 
likely to generate positive values for UR,,, to UR,,5. 

The results are robust to an alternative moving average based on all previous data (not just the last four 
quarters), and to a measure of unexpected trading revenues defined as the deviation from a time trend fitted over 
the whole period. 
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variation in |R,,, — E{R,,,]|. The regression will be meaningful only if c, varies substan- 
tially across quarters. If a bank maintains a roughly constant risk profile throughout the 
six-year period, then a simple time-series regression will yield an insignificant estimate for 
b, with the constant capturing the average value of |R; — E[R,,,]| instead. 


Ш. DATA AND DESCRIPTIVE STATISTICS 
The Bank Sample 

The key criterion for including banks in this sample is the availability of publicly 
disclosed VAR data. I initially focused on the U.S. commercial banks with the largest 
derivatives positions, as reported by the Office of the Comptroller of the Currency over the 
period 1995 to 1999. Twelve banks appeared in the top ten ranking at some point over 
the 1995—1999 period. These banks have large proprietary trading operations and are more 
likely to have established, centralized risk-management systems that enable them to report 
VAR numbers. Banks with large trading operations are exposed to a variety of risk, in- 
cluding interest rate, currency, equity, and commodity risk. This makes it necessary for 
them to measure risk on an aggregate basis. 

Of these 12 banks, the eight in the final sample issued VAR disclosures on a quarterly 

or annual basis beginning in December 1994.13 To avoid survivorship bias, I keep 
NationsBank, which merged into BankAmerica during the sample period. Panel A of Table 
1 provides more details on the type and frequency of the banks' VAR disclosures, including 
the method the bank used to compute VAR, and the confidence level.!* 

Figure 2 shows an example of СБазе Manhattan Bank's VAR disclosure. Chase mea- 
sures VAR at the 99 percent level of confidence over one day. The bank also gives general 
information about how it estimates VAR. Chase states that it is exposed to interest rate, 
foreign exchange, equity, and commodity market risk in its trading portfolio. The break- 
down by type of risk indicates that this is a diversified portfolio. Chase reports the average, 
high, low, and end-of-period VAR across categories of market risk and for the portfolio as 
a whole. This is one of the more extensive VAR disclosures. Other banks' disclosures are 
typically less informative, although the quality of information has improved over time. 

Panel B in Table 1 reports the book value of total assets and equity, which can be 
compared to the banks' trading risk, at the beginning and end of the sample period. The 
banks' positions in off-balance-sheet derivatives provide an indication of their potential 
trading risk. The table shows that the banks' derivatives notional positions grew by about 
112 percent on average, which is triple the 40 percent growth in assets and equity. Most 
of these banks' notional positions exceed $1 trillion, which is far larger than book equity, 
which is on the order of tens of billions of dollars. Notional amounts, however, do not 
reveal the risks banks actually face. Market risk could be minimal if the banks hedged all 
positions back-to-back. If unhedged, however, these banks could be assuming large trading 
risks. The VAR measure is designed to account for hedging and diversification effects.'* 


13 For an overview of different VAR methods, see, e.g., Linsmeier and Pearson (2000) or Jorion (2000). 

14 Smaller banks reported less information, if any, about VAR. Regional banks are mainly exposed to U.S. interest 
rate risk and instead report a sensitivity analysis to shocks in interest rates. FleetBoston and First Union did not 
begin providing VAR disclosures until 1996 and 1997, respectively. Neither Republic nor Wells Fargo report 
VAR. 


15 То some extent, one could assess a bank's market risk profile from the historical volatility of its reported trading 
revenues. However, historical volatility is a backward measure of risk because exposures can change over time. 
Banks can change their derivatives strategies, exiting some markets or entering new ones. Thus, VAR is designed 
to provide a forward-looking gauge of market risk. 
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FIGURE 2 ; 
Excerpts from the Annual Report of Chase Manhattan Bank, 1999 Dealing with Value at Risk 


Value-at-Risk 

VAR is a measure of the dollar amount of potential loss from adverse market moves in an 
everyday market environment. The VAR looks forward one trading day and is the loss expected to 
be exceeded with a 1 in 100 chance. 

The VAR methodology used at Chase is historical simulation, which assumes that actual ob- 
served historical changes in market indices, such as interest rates, foreign exchange rates, and equity 
and commodity prices, reflect future possible changes. In its daily VAR calculations, Chase uses the 
most recent one-year historical changes in market prices and rates. Chase's historical simulation is 
applied to end-of-day positions, and it is shown by individual position and by aggregated positions 
by business, geography, currency, and type of risk. 


Trading Activities 
Chase is exposed to interest rate, foreign exchange, equity, and commodity market risk in its 
trading portfolios. No single risk statistic can reflect all aspects of market risk; in addition, market 
risk exposures change continuously through daily trading activities. Nonetheless, the tables that follow 
provide a meaningful overview of Chase's market risk exposure arising from its trading activities. 
The table that follows represents Chase's average and period-end VARs for its total trading 
portfolio and for each of the major components constituting that portfolio. 


Year Ended December 31, 1999 





Average Minimum Maximum 1999 1998 
(in millions) VAR VAR VAR VAR VAR 
Interest Rate $202 $10.7 $36.5 $20.0 $20.1 
Foreign Exchange 7.0 23 21.3 3.0 2.3 
Equities 63 3.4 10.1 72 4.6 
Commodities 3.5 1.9 9.0 34 2.6 
Hedge Fund Investments 4.1 3.1 4.6 3.3 NA 
Less: Portfolio (17.0) NM NM (13.7) (8.9) 

Diversification . 











Total VAR $24.1 $1233 $41.8 $232 $20.7 


МА = по available. 

NM = not meaningful. 

Chase stated reporting in 1999 its market risk exposure to hedge fund investments as a separate VAR category. 
Prior to that, the market risk of hedge funds was in other categories. 


Trading Revenues 

I collected quarterly trading revenues from banks’ quarterly reports (10-Q) and annual 
reports (10-K), along with the banks’ VAR disclosures. Because banks begin disclosing 
VAR data in 1994, I collect trading revenue data from 1994 to the third quarter of 2000. 

Most banks report "total trading-related venues," which includes (1) direct trading 
revenues, (2) fees, and (3) interest revenues on trading assets net of the costs to fund trad- 
ing positions. Fees and net interest earned on assets and liabilities are more stable over 
time than are trading revenues. As explained earlier, I therefore abstract from the expected 
component of trading revenues to construct a measure of unexpected trading revenues. 
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Panel C in Table 1 reports the average and standard deviation of quarterly trading- 
related revenues, measured in millions of dollars, as well as statistics on the measure of 
unexpected trading revenues. Average trading revenues differ widely across banks, ranging 
from a low of $35 million for Bank of New York to $718 million for J.P. Morgan. The 
third column reports the banks' total revenues, one component of which is trading revenues. 
For some banks, trading revenues are an insignificant proportion of total revenues. For 
Bank of New York, for instance, the ratio is only 2.3 percent. For other banks, the ratio is 
much higher, reaching 16.5 percent of revenues for J.P. Morgan. 

Figure 3 shows an upward trend in the banks' quarterly trading-related revenues. Vol- 
atility is also high, with some banks losing money during the third quarter of 1998. This 
was a period of turmoil in financial markets, beginning with the Russian default and leading 
to the debacle of the hedge fund Long-Term Capital Management (LTCM). Financial mar- 
kets were severely disrupted when it appeared that LTCM might collapse, due to the sheer 
size of ТСМ” positions. 

Panel C in Table 1 shows that average unexpected trading revenues are much closer to 
zero than are raw trading revenues. Consistent with the assumption underlying my com- 
putation of unexpected trading revenues, I am unable to reject the hypothesis that the banks’ 
mean unexpected trading revenues equal zero, except for Bank of New York. Also, unex- 
pected trading revenues have no detectable first-order autocorrelation. 


FIGURE 3 
Bank's Quarterly Trading Revenues, 1994—2000 
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Value at Risk 

Firms normally measure VAR over a one-day horizon, assuming the current positions 
are fixed over the daily horizon. In practice, of course, traders change positions actively 
during tbe trading horizon. Moreover, the actual risk may be less than indicated by VAR 
if management takes corrective actions when losses begin to develop. Using a quarterly 
horizon exacerbates the noise created bv assuming positions are fixed throughout the en- 
tire horizon. As a result, I cannot identify rapid changes in banks' risk profiles. Rather, my 
goal is to identify slow changes in risk profiles across time, as well as to compare the 
magnitude of risk profiles across banks. 

Ideally, I would match end-of-quarter VAR data with subsequent unexpected trading 
revenue. I collected VAR data for trading activities from the banks' annual (10-K) and 
quarterly (10-Q) reports. Banks began disclosing annual VAR numbers in 10-K forms in 
1994. Because the SEC's market risk disclosure rule FFR-48 was not effective until January 
1, 1998, quarterly VAR disclosures are unavailable for some banks until 1998, as Panel A 
of Table 1 indicates. In some cases, I recovered quarterly VAR from daily VAR graphs 
published in annual reports. In addition, many banks report VAR only as an average or an 
end-of-period value, but not both. As a result, I use the following decision rule in collecting 
VAR measures: 


1) End-of-quarter VAR data for the previous quarter when available. 
2) Average VAR for the previous quarter. 


If quarterly data are not available, I resort to annual data. 


3) VAR reported at the end of the previous year. 
4) Average VAR for the previous vear. 


This approach selects the VAR number that is the closest to the beginning of the subsequent 
quarter over which I measure trading revenue. Using annual VAR data instead of quarterly 
data, however, should reduce the accuracy of the risk forecast because in the regressions 
(Equation 7) four quarterly trading revenue observations correspond to the same value of 
the VAR-based independent variable. 

Banks report VAR data in different formats, with different reporting horizons and dif- 
ferent confidence levels. I converted these into a quarterly standard deviation assuming 
normal distributions and identically and independently distributed returns using Equations 
(2) and (5). (As stated previously, the relation between the absolute value of trading reve- 
nues and the measure of dispersion holds for a large class of distributions, not just the 
normal distribution.) 

The two right-most columns in Panel C of Table 1 describe average risk measures (i.e., 
the VAR-based forecasted volatility of trading revenues) and the standard deviations of 
these measures over the sample period. Risk profiles differ widely across banks. The av- 
erage quarterly measure of VAR-based volatility ranges from a low of $16 million for Bank 
of New York to a high of $129 million for J.P. Morgan. 

Figure 4 compares the risk measures for the banks in the sample over 1995 to 2000. 
The figure shows substantial variation across banks and, for some banks, over time. The 
VAR-based risk measures of J.P. Morgan and Bank of America have tripled over the period. 
In contrast, Chase's VAR-based risk measure has only increased from $80 million to $100 
million, although its notional derivatives position has doubled. For some banks, there is 
limited time-series variation in the VAR measure, which will decrease the power of time- 
series regressions for these individual banks. 
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ЕСОВЕ 4 
VAR-Based Quarterly Volatility in Banks’ Trading Revenues, 1994—2000 
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IV. RESULTS 

I test the informativeness of VAR measures by estimating the relation between the 
VAR-based quarterly volatility and the absolute value of the unexpected trading revenue in 
the subsequent quarter. I first estimate the regression in Equation (7) individually for each 
bank i. 

Table 2 reports the results of the eight bank-specific time-series regressions of unex- 
pected trading revenue on VAR-based quarterly volatility. The table shows results based on 
univariate Ordinary Least Squares (OLS) and Seemingly Unrelated Regression (SUR) re- 
gressions. The SUR method leads to slightly lower standard errors, but can be applied to 
only seven banks. I excluded NationsBank from the SUR analysis because it requires the 
same sample period for all series used to compute the covariance matrix. 

The individual bank-specific regressions reveal some evidence that forecasts of vola- 
tility in unexpected trading revenues derived from VAR disclosures are positively associated 
with the magnitude of the next quarter's unexpected trading revenues. The relation is sig- 
nificant for the two banks with the greatest time-series variation in VAR-based volatility: 
Bank of America and J.P. Morgan. The relation is also significant for First Chicago, which 
was one of the earliest disclosures of quarterly VAR data. In contrast, Figure 4 shows that 
other banks, such as Bank of New York and Citicorp, have little time-series variation in 
VAR-based volatility, which makes it difficult to identify a reliable relation. 
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TABLE 2 
Bank-Specific Regressions of Absolute Value of Quarter t + 1 Unexpected Trading Revenues 
on Quarter t VAR-Based Volatility 


| УРА PS ЕВ, = а, + Ба, + € 





Period OLS SUR 
(Number of Constant Slope Constant Slope 
Bank Observations) (t-statistic) Rm (t-statistic) 
Bank of America 1995,01–2000,03 —73448 2.24* 28.0% 13.48 1.29* 
(23) (—0.94) (2.86) (022 (2.71) 
Bank of New York — 1995,01—2000,Q3 4.16 0.25 6.9% 4.00 0.26 
Q3) (121) (1.24) (126) (143) 
Bankers Trust 1995,01—2000,Q3 47.59 1.38 4.9% 56.15 1.26 
Q3) (0.46) (1.03) (0.74) (1.38) 
Chase 1995,01—2000,03  —8029 3.12* 12.1% —34.68 2.51* 
(23) (0.58) (1.70) (-0.31) (1.67) 
Citicorp 1995,01—2000,Q3 118.84 —0.12 0.0% 66.22 0.67 
(23) (1.74) | (-0.12) (1.41) (1.00) 
First Chicago/ 1995,01—2000,03  —17.68 0.97* 19.5% | —2247 1.07* 
Bank One Q3) (—0.89) (2.25) (-1.3D (2.91) 
ТР. Morgan 1995,01—2000,03 — —65.15 199* 15.1% 20.02 1.32* 
(23) (—0.48) (1.95) (1.322 (2.08) 
NationsBank 1995,01–1998,02 —2.44 0.36 10.7% — — 
(14) (—0.12) (1.20) 
Joint test of 24.26* 
zero slopes prob = 0.001 


Ела is the quarterly trading revenue, E[R,,,,] is the expected trading revenue in quarter t + 1 based on a moving 
average of the last four quarters, and o,, is the VAR-based volatility in unexpected trading revenue for bank i in 
quarter t. The table reports OLS and Seemingly Unrelated Regressions (SUR) regressions for each bank; 
NationsBank is not included in the SUR regressions due to its shorter sample period. The joint test of zero slope 
coefficients is distributed asymptotically as Chi-square with 7 degrees of freedom. 

One-tailed significance at the 5 percent level denoted by *. 


The bottom of Table 2 reports the result of a joint test of significance of all seven 
banks’ SUR slope coefficients. The null hypothesis of zero slope coefficients is strongly 
rejected, at р < 0.001. As a whole, I find that VAR-based volatility is positively associated 
with the variation in future unexpected trading revenues. 

Figure 5 displays the pooled sample, which is similar to an analyst comparing risk 
profiles across firms. Higher VAR-based volatility is associated with greater variation in 
unexpected trading revenues. 

Table 3 reports the results of a cross-sectional estimation of Equation (7). Panel A first 
reports the results of a “pooled sample-OLS”’ regression with 175 observations (seven banks 
with 23 quarters of data plus NationsBank with 14 quarters). The slope coefficient on the 
VAR-based volatility is 1.80, which is significant at р < 0.001. The regression R? is 26 
percent. 
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FIGURE 5 
Absolute Value of Banks’ Unexpected Trading Revenues in Quarter t + 1 and VAR-Based 
Volatility in Quarter t: Pooled Sample 





$0 $50 $100 $150 $200 $250 
VAR-based volatility in banks' trading revenues in quarter t 


Absolute value of unexpected trading revenue in quarter {+1 


То correct for heteroskedasticity (evident from the increasing variance as the VAR- 
based volatility increases in Figure 5) and cross-sectional correlations (e.g., Figure 3 shows 
that many banks suffered drops in trading revenues during the third quarter of 1998), I use 
a two-step GLS approach. First, I estimate the covariance matrix of the error terms from 
the individual regressions. Call this covariance matrix $. I construct the Cholesky factori- 
zation as $~! = P'P, where P is a lower triangular matrix. Next, I transform the observations 
by pre-multiplying Equation (7) by P so that the error term has unit variance. This approach 
corrects for estimated correlations and also puts greater relative weight on banks with lower 
variability in trading revenues. I run the regression on the transformed variables, and report 
the GLS results on the second line in Table 3. The estimated coefficient on the VAR-based 
volatility is 0.57, highly significant, and in line with the slope of 0.80 expected from 
Equation (3), allowing for measurement errors in the variables. The regression R? in the 
transformed space is 38 percent. 

I also implemented a two-step time-series approach as in Fama and MacBeth (1973), 
which is more intuitive and does not require estimating the covariance matrix. I first estimate 
a cross-sectional regression every quarter, and then aggregate the coefficients b, over time. 
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TABLE 3 
Pooled Regressions of Absolute Value of Quarter t + 1 Unexpected Trading Revenues on 
Quarter t VAR-Based Volatility 


IR... E ЕК, а | =a + ба, + бал 


Period (Number Constant Slope 

Sample of Observations) (t-statistic) R? 

Panel A: Total Sample 

Pooled Sample-OLS 1995,01–2000,03 —23.97 1.80* 26.4% 
(8 banks) (175) (—1.31) (7.89) 

Pooled Sample-GLS 1995,01—2000,03 —1.88 0.57* 37.796 
(7 banks) (161) (—0.90) (6.24) 

Time-Series 1995,01—2000,Q3 1.67* 
(Fama-MacBeth) (19) (4.92) 


Panel B: Sample without 1998, Q3 


Pooled Sample-OLS 1995,Q1~2000,Q3 —4.56 1.32* 21.4% 
(8 banks) (168) (—0.29) (6.72) 

Pooled Sample-GLS 1995,01—2000,03 1.82 0.50* 43.0% 
(7 banks) (154) (0.08) (6.79) 

Time-Series 1995,Q1-2000,Q3 1.44* 
(Fama-MacBeth) (18) (5.32) 


Panel C: Sample without 1998,03 and 1999,01 


Pooled Sample-OLS 1995,01–2000,03 -3.11 1.31* 19.5% 
(8 banks) (154) (—0.19) (6.08) 

Pooled Sample-GLS 1995,01—2000,03 —0.09 0.57* 36.0% 
(7 banks) (140) (—0.56) (7.35) 

Time-Series 1995,01—2000,03 1.45* 
(Fama-MacBeth) (16) (5.64) 


Кеа is ће quarterly trading revenue, E[R,,,,] is the expected trading revenue in quarter t + 1 based on а moving 
average of the last four quarters, and g, is the VAR-based volatility in unexpected trading revenue for bank i in 
quarter t. The OLS regression is а simple pooled time series and cross-sectional regression. The pooled GLS 
regression transforms the variables by the estimated covariance matrix; it accounts for heteroskedasticity and 
correlation in the series. The Fama and MacBeth (1973) approach consists of running cross-sectional regressions 
for each quarter and then taking the time-series average of estimated coefficients. 

Panel A uses the total sample. Panel B drops the third quarter of 1998 from the sample. Panel C drops the third 
quarter of 1998 and the first quarter of 1999 from the sample. 

One-tailed significance at the 5 percent level denoted by *. 





This approach corrects for correlations across banks. Table 3 reports an estimated coefficient 
on the VAR-based volatility of 1.67, similar to the OLS value and still highly significant. 
Overall, the results indicate that VAR-based volatility is significantly positively associated 
with the magnitude of future unexpected trading revenues. 

Next, Panels B and C in Table 3 show that the inferences are not attributable to extreme 
observations in the third quarter of 1998. Panel B shows that dropping the quarter entirely 
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from the sample decreases the estimated coefficients on the VAR-based volatility forecast, 
but they remain significant at p « 0.001. Panel C shows that dropping the third quarter of 
1998 to the first quarter of 1999 does not affect the inferences. 

The strongest results arise in the cross-sectional analysis. This raises the question of 
whether the results could be due to a scale effect, 1.е., simply due to the fact that both 
VAR-based volatility and the volatility of trading revenues are measured in dollars. More- 
over, market participants and researchers should be interested in whether quantitative VAR 
disclosures contain useful information for predicting the volatility of unexpected trading 
revenues, above and beyond the information in traditional notional amounts. To address 
these questions, I estimate the following regression: 


IR... = ЕВ, +] = а + bo + cNOT,, + 6. (8) 


where МОТ, ‚ is the outstanding notional value of bank i's derivatives contracts at the end 
of the previous quarter. If VAR provides incremental information for predicting the vol- 
atility of unexpected trading revenues, then we would expect the coefficient b to remain 
significantly positive. 

Table 4 reports the results from pooled cross-sectional regression on the notional po- 
sitions alone, as well as combined with the VAR-based volatility forecast. Panel A shows 
that the magnitude of the banks' derivatives positions is significantly positively related to 
the volatility in unexpected trading revenues. More interestingly, however, Panel B shows 


a6 пети не sucio i pus Gdecdan eal didis E 
except that the estimated coefficients on assets were even weaker than those obtained for notional amounts. 





TABLE 4 


Pooled Regressions of Absolute Value of Quarter t -- 1 Unexpected Trading Revenues on 
Quarter t VAR-Based Volatility and Notionals 





UM Notional 
Period (Number Constant Slope Slope 

Sample of Observations) (t-statistic) R? 

Panel А: |R, — КВ] = а + сМОТ,, + 8 

Pooled Sample-OLS 1995,01—2000,Q3 46.63 0.0176* 14.9% 
(n = 8) (175) (3.34) (5.51) 

Pooled Sample-GLS 1995,01—2000,Q3 4.26 0.0187* 40.5% 
(n = 7) (161) (3.59) (7.51) 

Time Series 1995,01—2000,Q3 0.0210* 
(Fama-MacBeth) (19) (4.62) 

Panel В: |К... — ЕВ il] = а + boy, + cNOT,, + €, 

Pooled Sample-OLS 1995,01–2000,03 —23.48 1.54* 0.0055 27.4% 
(n = 8) (175) (71.29) (5.43) (1.49) 

Pooled Sample-GLS 1995,01--2000,03 —1.17 0.36* 0.0117* 43.0% 
(n = 7) (161) (—0.54) (3.42) (3.94) 

Time Series 1995,01—2000,Q3 1.09* 0.0110* 
(Fama-MacBeth) (19) (2.38) (1.93) 


(Continued оп next page) 
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TABLE 4 (Continued) 
Tyr Notional 
Period (Number Constant Slope Slope 

Sample | of Observations) (t-statistic) R? 
Panel C: IR, ~ EIR, ЈУЛ = а + Wo, ЈА) + ба 
Pooled Sample-OLS 1995,01—2000,03 3.25 1.32* 13.996 

(n = 8) (175) (0.31) (5.29) 
Pooled Sample-GLS 1995,01–2000,03 3.21 0.44* 41.0% 

(n = 7) (161) (0.87) (3.45) 
Time Series 1995,01—2000,03 1.52* 

(Fama-MacBeth) (19) (2.94) 


Panel Р: |В, – ИВ А = а + Бо, ГА.) + СМОТ, SAL) + € 


Pooled Sample-OLS 1995,01—2000,Q3 —13.68 1.09* 0.0192* 19.3% 
(n = 8) (175) (71.22) (4.31) (3.39) 

Pooled Sample-GLS 1995,01—2000,Q3 4.46 0.32* 0.0213* 41.6% 
@=7 (161) (1.18) Q.30) (5.10) 

Time Series 1995,01—2000,Q3 1.35* 0.0140* 
(Fama-MacBeth) (19) (2.59) (2.31) 


Ris: is the quarterly trading revenue, E[R,,,,] is the expected trading revenue in quarter t + 1 based on a moving 
average of the last four quarters, с, is the VAR-based volatility in unexpected trading revenue for tank i in quarter 
t, and NOT,, is the notional derivatives amount for bank i in quarter t. In Panels C and D, the variables are scaleld 
by the previous quarter's assets A,.. See Table 3 for explanations of pooled OLS, GLS, and time-series regressions. 
One-tailed significance at the 5 percent level denoted by *. 


that notional amounts have little explanatory power beyond the information contained in 
the VAR-based volatility forecast. The R?s are not much higher than those in Panel A in 
Table 3. In contrast, VAR-based volatility forecasts provide incremental new information 
about the volatility in unexpected trading revenues, after controlling for derivatives notional 
amounts. 

As a further control for scale effects, Panels C and D report the results of estimating 
the regressions after scaling all variables by the previous quarter's assets. Panel C in Table 
4 confirms that, even after scaling, there is a significantly positive relation between the 
magnitude of quarter t -- 1 unexpected trading revenues and the VAR-based measure of 
volatility in quarter t. Panel D indicates that the estimated coefficient on VAR-based vol- 
atility is still significant after controlling for the banks' notional amounts. Thus this relation 
is not simply a scale effect. 


V. CONCLUSIONS 

` This study investigates the relation between value-at-risk (VAR) measures for trading 
activities commercial banks disclose in their financial reports and the subsequent variability 
of their unexpected trading revenues. The informativeness of VAR disclosures in firms’ 
financial reports is of considerable interest, given the SEC's recent requirement that cor- 

porations must disclose quantitative measures of their market risks. 
After conducting informal surveys, the SEC (1998) concluded that these disclosures 
provide investors and analysts with “new and useful information.” Until now, however, 
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there has been no formal attempt to assess whether VAR measures banks disclose in their 
financial reports can predict future volatility in their unexpected trading revenues. 

In addressing this question, I find that VAR-based volatility forecasts based on banks' 
publicly available VAR disclosures are significantly related to future market risk, especially 
in cross-sections. This suggests that analysts can meaningfully compare the risk profiles of 
different banks using their disclosed VARs. 

Banks with low VAR measures appear to be exposed to limited downside risk, whether 
they report large or small notional derivatives positions. Banks with large VAR measures 
experience much greater fluctuations in unexpected trading revenues. Thus VAR meas- 
ures published in banks' financial reports offer a useful predictor of the market risk of the 
banks' trading activities. Shareholders need to assess whether average trading revenues 
compensate for these risks. 

However, even if I had found that VAR disclosures are not informative, the imposition 
of such disclosures could still improve the governance of derivatives. Calculation and public 
reporting of VAR numbers imposes a discipline on derivatives trading. It can also reassure 
investors that the bank has in place a process to measure and manage risk. 

The quality of VAR disclosures should improve over time as methodologies become 
more consistent. Thus, we would expect VAR-based volatility forecasts to become increas- 
ingly accurate indicators of the variability of banks' future trading revenues. In the mean- 
time, the most reassuring aspect of VAR reporting is that banks, finally forced to reveal the 
full extent of their market risk, now must consider the delicate trade-off between risk and 
return. 
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ABSTRACT: We investigate the effect of an Increase in the individual (share- 
hoider-level) income tax rate on share values. We regress cumulative daily 
abnormal stock retums surrounding the passage of the Revenue Reconcllia- 
Чоп Act of 1993 on firm dividend yield, tax status of the Investor as repre- 
sented by level of institutional ownership, the interaction of these two varia- 
bles, and control variables. Consistent with our expectations, we find that (1) 
‘the higher the firm's dividend yleld, the more negative the firm's stock price 
reaction to the increase in the individual income tax rate (i.e., the dividend tax 
rate) enacted in the Revenue Reconciliation Act of 1993, and (2) institutional 
holdings mitigate this negative reaction. Our results suggest that both the 
dividend pollcy of the firm and the tax status of the marginal Investor influence 
the extent to which dividend taxes are reflected in share values. Our evidence 
is consistent with the traditional view that firm dividend pollcy influences the 
extent to which tax rate changes affect share values. 
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L INTRODUCTION 

he effect of shareholder-level taxes on stock prices is a fundamental issue for both 

tax policy and stock valuation. Shareholder-level taxes may affect share prices be- 

cause these taxes are imposed on distributions of earnings (dividend taxes) and on 
the sale of shares through trades, share repurchases, and liquidating distributions (capital 
gains taxes), thus reducing after-tax cash flows to investors. The effect of shareholder-level 
taxes on share prices, however, is complicated because the amount of explicit shareholder- 
level taxes depends on the type of income realized (dividend or capital gain) and the timing 
of income recognition. Furthermore, the tax rate also depends on whether the shareholder 
is an individual, a corporation, or a tax-exempt entity (e.g., a pension fund). Not surpris- 
ingly, the extent to which shareholder-level taxes affect stock prices is a difficult empirical 
question that has generated decades of research without reaching consensus (e.g., Zodrow 
1991; Erickson and Maydew 1998). 

This study investigates the effects of shareholder-level dividend taxes on share value 
by analyzing stock price reactions to the increase in the maximum individual income tax 
rate (i.e., the dividend tax rate) from 31.0 to 39.6 percent enacted in the Revenue Recon- 
ciliation Act of 1993 (Public Law 103-66; hereafter RRA93). In particular, we investigate 
whether firm dividend policy and the tax status of the marginal investor influence the stock 
price reaction to an increase in the dividend tax rate. We expect that the higher the firm's 
dividend yield, the more negative the firm's stock price reaction to this tax increase. How- 
ever, because RRA93 primarily increased the tax rates of individual investors, we expect 
the negative effect of the firm's dividend yield on event-period returns to be mitigated by 
the level of institutional ownership, a proxy for the likelihood that a stock's marginal 
investor is not an individual taxpayer. We test these hypotheses by regressing cumulative 
daily abnormal stock returns surrounding the passage of RRA93 on firm dividend yield, 
institutional ownership, the interaction of these two variables, and control variables. Con- 
sistent with our expectations, we find that the higher the firm's dividend yield, the more 
negative the stock price reaction over the five-day period that Congress enacted the increase 
in individual income tax rates in August 1993. In addition, we find that these returns are 
more negative for stocks in which the marginal investor is likely to be an individual tax- 
payer. Our results are robust to controls for risk, profitability, leverage, size, industry, and 
stock return differences related to dividend policy in nonevent weeks. 

Our evidence that RRA93 adversely affected stock prices is consistent with earlier 
research reporting investor-level tax effects on the pretax returns of assets such as preferred 
stock (Erickson and Maydew 1998; Engel et al. 1999), municipal bonds (Poterba 1986; 
Mankiw and Poterba 1996), and Treasury bills (Guenther 1994). Our findings extend this 
literature by demonstrating that the tax-induced price effect on common stocks depends on 
both the firm's dividend policy and shareholder-level tax characteristics. Specifically, this 
study makes two contributions to the literature investigating the stock price effects of share- 
holder-level taxes in general, and of dividend taxes in particular. 

First, our finding that the magnitude of the adverse price effect of RRA93 increases in 
dividend yield suggests that the extent to which changes in shareholder-level dividend taxes 
are impounded into stock prices depends on the market's expectations of a firm's dividend 
policy. This helps distinguish between the two competing theories of shareholder-level tax 
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effects on share prices.! In brief, the “‘tax-capitalization” view (e.g., Auerbach 1979) pre- 
dicts that a firm's dividend policy has no effect on the relation between shareholder tax 
rates and stock price because firm value is eventually distributed as taxable dividends. In 
contrast, the traditional or “tax-penalty” view posits that a firm's dividend policy affects 
the relation between shareholder tax rates and stock price because dividend distributions 
trigger shareholder taxes at ordinary income tax rates, whereas other distributions (such as 
share repurchases) are taxed at capital-gain tax rates. Although both views predict that 
increases in dividend tax rates will decrease share prices, they differ with respect to whether 
the firm's dividend policy affects the magnitude of the price decrease. To date, empirical 
evidence regarding the relation among tax rate changes, dividend policy, and share values 
has been inconsistent. Our finding that the adverse price effect of RRA93 increased in 
dividend yield supports the traditional view. 

Second, our evidence demonstrates that the effect of shareholder-level dividend taxation 
on the value of a particular stock also depends on the tax status of the marginal investor 
in that stock. Although theoretical models of tax effects on stock prices recognize the 
importance of the marginal investor, empirical studies generally do not investigate or control 
for this factor because of the lack of shareholder-level information. For example, although 
Lang and Shackelford (2000) speculate that the price effects of shareholder-level capital 
gains taxes on common stocks will depend, in part, upon whether the marginal investor for 
a particular stock is an individual taxpayer, they do not provide evidence on this point. 
Indeed, tax research commonly assumes that the marginal investor is subject to the highest 
applicable tax rate (e.g., Collins and Kemsley 2000). To our knowledge, this is the first 
empirical study to use an exogenous proxy for the tax status of the marginal investor to 
demonstrate that a dividend tax rate change affects prices in a predictable manner? 

Our study is closely related to а concurrent working paper, Dhaliwal et al. (2002) 
(hereafter DLT), which examines long-window stock returns to test whether returns are 
higher for dividend-paying firms, consistent with the tax-penalty (i.e., traditional) view. 
Like our study, DLT use the level of institutional ownership as a proxy for the tax rate or 
tax status of the marginal investor, reasoning that institutional owners face, on average, 
lower tax rates on dividend income than do individual investors. Consistent with the tax- 
penalty view (and our findings in the control period), DLT find that dividend yield is 
positively associated with long-term stock returns and that this effect decreases in the level 
of institutional ownership. Nonetheless, a potential weakness of long-window returns stud- 
ies (such as DLT) and recent price-leve! studies (e.g., Harris and Kemsley 1999) is that the 
results are susceptible to confounding factors such as risk. Our event-study methodology 
isolates the price effects of dividend policy and institutional ownership during a short event 
window around an unexpected increase in tax rates, thereby minimizing the effects of 
nontax factors. Hence, our research design triangulates both existing event studies (e.g., 
Lang and Shackelford 2000) and long-window return studies (e.g., DLT) by simultaneously 
incorporating a proxy for the tax status of the marginal investor and demonstrating the 
effect of dividend yield in a setting less susceptible to confounding factors. 


1 Poterba and Summers (1985) and Zodrow (1991) provide thorough comparisons of the tax-capitalization and 
tax-penalty perspectives. | 

? Prior studies investigate whether the yield spread for municipal bonds reflects the tax rate for an individual ог 
corporate marginal investor (Poterba 1986; Fortune 1988; Mankiw and Poterba 1996) and whether there is an 

institutional tax clientele for dividend-paying stocks (Dhaliwal et al. 1999; Seida 2001). 
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We organize the remainder of this study as follows. Section II describes our hypotheses 
and research method. Section III presents results. In the final section we explain the im- 
plications of our results for the competing theories that explain how shareholder-level taxes 
influence share values and describe the limitations of our study. 


IL RESEARCH METHOD 

Although both the tax-capitalization and traditional views predict that increases in div- 
idend tax rates will decrease share prices, only the traditional view predicts that the firm's 
dividend policy affects the magnitude of the price decrease. A series of studies by Harris 
and Kemsley (1999), Collins and Kemsley (2000), and Harris et al. (2001) analyze the 
market values (price levels) of pooled cross-sectional samples and conclude that dividend 
taxes on retained earnings are fully impounded into share values, irrespective of a firm's 
dividend policy. Other studies criticize this conclusion (Shackelford and Shevlin 2001; 
Dhaliwal et al. 2001). A potential weakness of studies using price levels is that the observed 
effects of dividend policy might reflect differential returns for factors associated with div- 
idends such as risk or earnings persistence (Hanlon et al. 2001). To minimize these potential 
confounding factors, we test for price effects associated with dividend policy during a short 
event window when tax rates unexpectedly increase. 

If the traditional view is descriptive of how dividend tax rate increases influence stock 
prices, we would expect the market to react more negatively to the tax rate increase, the 
higher the firm's dividend yield. Because RRA93 primarily increased the tax rates of in- 
dividual investors, we expect the negative association between dividend yield and returns 
to be concentrated in those firms owned primarily by individuals? We use the level of 
institutional ownership as a proxy for the likelihood that a stock's marginal investor is not 
an individual taxpayer. Hence, we test the following hypothesis (stated in the alternative): 


H1: The share price reaction to the dividend tax rate increase enacted in RRA93 is | 
negatively related to dividend yield for stocks with low institutional ownership. 


To test whether high institutional ownership mitigates the effect of the tax rate change, 
we posit the following conditional hypothesis (stated in the alternative): 


H2: The negative relation between dividend yield and the share price reaction to the 
dividend tax rate increase enacted in RRA93 is mitigated by the level of institu- 
tional ownership. 


We estimate the following regression model to test our hypotheses: 


CAR, = Yo + y,EVENT, + y,DIV, + y;INST, + y,DIV, x INST, 
+ y,DIV, X EVENT, + 4,DIV, X INST, X EVENT, + X, + & (1) 


3 RRAO93 also increased the top corporate tax rate from 34 to 35 percent. After accounting for the standard 70 
percent corporate-dividends-received deduction, this 1 percent tax rate increase corresponds to a maximum in- 
crease in tax rates on dividends of 0.3 percent for corporate investors. This change would tend to bias our tests 
against H2. 
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where: 


CAR, = cumulative abnormal returns for sample firm i determined using a standard 
market model cumulated over the nine five-day periods beginning four weeks 
prior to August 3, 1993, and ending four weeks after August 9, 1993;* 
EVENT, = an indicator equal to 1 if period t is August 3-9, 1993 (i.e., the RRA93-event 
period), and 0 for the control periods (four weeks preceding August 3, 1993, 
and four weeks following August 9, 1993); 

DIV, = an indicator equal to 1 for high dividend-yield firms and 0 for no-dividend 
firms or, in an alternative specification, a continuous dividend-yield variable 
calculated as a firm's common stock dividends for the fiscal year ending prior 
to January 1993, deflated by firm market value at December 31, 1992;5 

INST, = the percentage of firm i's common stock owned by institutional investors; and 
X, = a vector of other variables controlling for firm attributes (e.g., firm size, prof- 
itability, leverage, and book-to-market ratio) that may be associated with stock 

returns during the sample period. 


To test whether the change in the dividend tax rate affected stock prices, we first 
estimate daily abnormal returns for each sample firm using a standard market model and 
stock returns obtained from the Center for Research in Security Prices (CRSP). We then 
cumulate abnormal returns, CAR,, over the five-day event period commencing on August 
3, 1993, and ending August 9, 1993. This five-day period begins the day before the tax 
rate increase cleared the Joint Conferenre Committee and includes the days both houses of 
Congress narrowly approved the legislation (by a House vote of 218-216 on August 5 and 
a Senate vote of 51-50 on August 6). Although Congress debated this legislation for some 
time prior to the enactment of RRA93, ample anecdotal evidence indicates substantial doubt 
of passage. Nonetheless, market anticipation in advance of our estimation period would 
tend to bias our tests against finding a significant effect of the tax rate change on stock 
prices. We control for the relation between dividend policy and stock returns outside our 
event period by cumulating abnormal returns over four five-day control periods on both 
sides of the event period. In other words, our regression includes nine cumulative abnormal 
return estimates for each sample firm, with four control observations preceding and another 
four control observations following the RRA93-event observation. 


* We estimate the market model parameters for each sample firm by regressing firm daily returns for calendar year 
1992 on the value-weighted market index. We use market-adjusted abnormal returns despite the inclusion of 
many dividend-paying firms in the market return. Consequently, our tests should be biased against rejection 
because the market adjustment could remove part of the price effect we seek to estimate. 

5 Investors might expect firms to change their dividend policies as a result of the higher tax rate on dividends paid 
to individual investors. We also estimated our regressions using dividends paid during the fiscal year ending after 
December 1993 as a proxy for a firm's expected dividend yield. Results are essentially identical to those presented 
later in Table 2. 

6 Prior to the Joint Conference Committee, the Senate version of RRA93 passed by the narrowest of margins (i.e., 
51-50) on June 25, 1993, relying on the tie-breaking vote of Vice President Gore. Passage of the Joint Conference 
Committee version remained doubtful until the final Senate vote (e.g., Calmes 1993). In sensitivity analysis, we 
repeated our analyses considering legislative dates prior to August 3, 1993, as event dates. Consistent with 
speculation that the passage of the tax rate increase was uncertain prior to the congressional votes in August 
1993, we find no evidence of abnormal returns surrounding the legislative events prior to August 3, 1993. 
Nonetheless, it is possible that the market gradually impounded the promised tax rate increase during the leg- 
islative process or during the preceding presidential campaign. Indeed, in their investigations of political campaign 

. rhetoric, Slemrod and Greimel (1999) and Ayers et al. (2002) present evidence that market prices reflect the tax 
rhetoric of opposing presidential candidates. 
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We use two alternative specifications of DIV to represent the dividend policy of sample 
firms. In the first specification DIV is an indicator variable equal to 1 if firm i is ranked in 
the top three deciles of dividend yield for the fiscal year ending prior to January 1993, and 
0 for non-dividend-paying firms. To increase the distinction between the two groups iden- 
tified by this indicator and thereby increase the power of our tests, we exclude from this 
analysis dividend-paying firms that are not ranked in the top three deciles of dividend yield.’ 
Our alternative specification includes all sample firms and DIV is a continuous dividend- 
yield variable that we calculate as a firm’s common stock dividends for the fiscal year 
ending prior to January 1993, deflated by firm market value at December 31, 1992. 

INST represents the likelihood that the marginal investor in a firm’s stock is not an 
individual. We obtain institutional ownership data as of December 31, 1992, for each sample 
firm using the CDA Spectrum database. This database reports institutions’ common stock 
ownership at the end of each calendar quarter, based on SEC form 13(f) filings. Institutions 
include banks, broker-dealers and other investment advisers, college endowments, mutual 
funds, corporate investors, insurance companies, and pension and retirement funds. In gen- 
eral, institutional investors face lower tax rates on dividend income than individual investors 
because they are either tax exempt (e.g., college endowments, pension and retirement funds) 
or eligible for the corporate-dividends-received deduction (e.g., any corporate investor, in- 
cluding banks, broker-dealers, and insurance companies organized as corporations). INST 
is an imperfect proxy for the likely tax status of the firm's marginal investor because it 

‘includes (1) shares owned by individuals but held in the street name of their brokers and 
(2) shares owned by mutual funds that are, in turn, owned by individual investors in taxable 
accounts (as opposed to tax-deferred pension accounts). Noise in this measure would tend 
to bias our tests against the expected results. 

Equation (1) allows us to estimate the effects of DIV and DIV X INST during the 
control weeks when expectations of future tax rates are presumably constant. Our analysis 
controls for these differences because, according to the traditional view described above, 
dividend-paying firms should earn higher pretax returns than non-dividend-paying firms 
during the control weeks to compensate taxable investors for the tax penalty created by 
dividend payments. The estimated coefficient for DIV represents the average difference in 
abnormal returns between dividend-paying and non-dividend-paying firms with no institu- 
tional ownership throughout the control period. The coefficient on DIV х INST represents 
the effect of increasing institutional ownership on the overall relation between DIV and 
abnormal returns during the control period. Consistent with DLT, we expect a positive 
coefficient on DIV and a negative coefficient on DIV х INST. 

We test our first hypothesis with the estimated coefficient on DIV x EVENT, which 
we expect to be negative. This coefficient represents the incremental difference in abnormal 
returns between dividend- and non-dividend-paying firms with no institutional ownership 
during the RRA93-event period compared to the control periods. We test our second hy- 
pothesis with the estimated coefficient for DIV х INST х EVENT. This coefficient rep- 
resents the effect of institutional ownership on the incremental difference in abnormal re- 
turns for dividend- vs. non-dividend-paying firms during the RRA93-event period compared 
to the control periods. If the level of institutional ownership represents the likelihood that 


7 In sensitivity analysis, we include all sample firms in our analysis and define DIV as an indicator variable equal 
to 1 if firm i pays dividends during the fiscal year ending prior to January 1993, and 0 for non-dividend-paying 
firms. Although the results of this analysis are less pronounced than those presented later in Table 2, Column 
(3), conclusions are the same. 
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the marginal investor will not be subject to the tax rate increase, then the estimated coef- 
ficient on this three-way interaction should be positive. 

This research design controls for DIV and DIV X INST during the nonevent period 
(when expected tax rates are constant), so the coefficients on DIV x EVENT and DIV 
X INST X EVENT reflect the incremental effects of the RRA93 tax rate increase. This 
reduces the likelihood that our tests are confounded by an omitted variable that is correlated 
with dividend policy or institutional ownership (e.g., risk). Although we cannot completely 
eliminate the possibility that a nontax factor confounds our results, we know of no plausible 
nontax explanation for the predicted pattern of coefficients. 

Our design includes several control variables. The regression includes EVENT to cap- 
ture any difference in abnormal returns during the event period that is unrelated to dividend 
policy. We include INST as a separate variable to capture any differential abnormal returns 
associated with the level of institutional ownership. Following Lang and Shackelford (2000), 
we include additional control variables to verify that differences in firm profitability, lev- 
erage, risk, size, or industry membership do not influence our results. We represent firm 
profitability as the firm's return on value (ROV), defined as the firm's net income before 
extraordinary items for the fiscal year ended prior to January 1993, deflated by firm market 
value at December 31, 1992. We represent firm leverage (LEV) as the firm's total liabilities 
for the fiscal year ended prior to January 1993, deflated by firm market value at December 
31, 1992. We use firm book-to-market ratios (BK/MKT) to control for risk and expected 
growth differences across sample firms, and define BK/MKT as the firm's book value of 
equity for the fiscal year ended prior to January 1993, deflated by firm market value at 
December 31, 1992. We use the log of firm market value at December 31, 1992 (SIZE), 
to control for size differences across sample firms. Finally, we control for industry mem- 
bership using indicator variables for firm one-digit SIC code industry membership. 


Ш. RESULTS 

We estimate Equation (1) using a sample of firms with financial and stock price infor- 
mation available on Compustat and CRSP for the estimation period. Of the 1,755 firms in 
our initial sample, we eliminate 109 firms that report both losses and negative retained 
earnings for the fiscal year ending prior to January 1993. We impose this restriction because 
shareholder distributions not paid out of current or accumulated earnings and profits are 
not subject to the dividend tax rate. We eliminate an additional 334 firms for which insti- 
tutional ownership data are not available on the CDA Spectrum database. The final sample 
of 1,312 firms is distributed across nine (one-digit SIC code) industries, with firms in the 
rubber, metal, and machines industry representing the largest portion of the sample, ap- 
proximately 27.0 percent. Firms in the agriculture, forestry, and fishing industry represent 
the smallest portion of the sample, approximately 0.2 percent. 

Table 1 presents descriptive statistics for sample firms in the aggregate, as well as 
partitioned by dividend policy using the dichotomous definition of DIV. Approximately 71 
percent of sample firms paid some amount of dividends to common shareholders during 
the fiscal year ending prior to January 1993.3 The 29 percent of firms that paid no dividends 
comprise the "no-dividend" (DIV = 0) group (n = 385). The top 30 percent of firms 
ranked on dividend yield comprise the “high-dividend” (DIV = 1) group (n = 393). 


8 In comparison, 65 percent of the 1,755 firms with available Compustat and CRSP data paid dividends in the 
fiscal year ending prior to January 1993. 
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TABLE 1 
Sample Descriptive Statistics and Tests for Differences in Means across No-Dividend and 
High-Dividend Firms? 
Significant Standard 25% 75% 

Variables Difference’ Mean Deviation Quartile Median Quartile 
DIV YIELD 

Overall sample 0.021 0.033 0.000 0.016 0.031 

No-Dividend Firms 0.000 0.000 0.000 0.000 0.000 

High-Dividend Firms 0.049 0.048 0.033 0.041 0.056 
INST 

Overall sample 0,404 0.238 0.203 0.407 0.591 

No-Dividend Firms НО > № 0.342 0.240 0.134 0.305 0.543 

High-Dividend Firms 0.390 0.233 0.184 0.375 0.572 
ROV | 

Overall sample 0.043 0.095 0.033 0.053 0.074 

No-Dividend Firms HD > ND 0.023 0.150 0.017 0.043 0.070 

High-Dividend Firms 0.052 0.064 0.044 0.064 0.079 
LEV 

Overall sample 1.738 3.163 0.288 0.727 1.525 

No-Dividend Firms HD ~ ND 1.684 3.498 0.219 0.571 1.467 

High-Dividend Firms 2.115 3.340 D.530 1.066 1.805 
BK/MKT 

Overall sample 0.624 0.465 D.332 0.556 0.793 

No-Dividend Firms HD ~ ND 0.688 0.665 D.276 0.544 0.927 

High-Dividend Firms 0.698 0.352 D.520 0.645 0.828 
SIZE 

Overall sample 5.988 1.913 4.653 5.957 7.318 

No-Dividend Firms НО > Мр 4.855 1.677 3.743 4.736 5.940 

High-Dividend Firms 6.294 1.883 5.092 6.271 7.535 


* Our overall sample consists of 1,312 firms. The “‘no-dividend firms" subsample consists of the 385 firms that 
did not pay dividends in the fiscal year ending prior to January 1993. The “high-dividend firms" subsample 
consists of the 393 firms ranked in the top 3 deciles of dividend yield for the fiscal year ending prior to January 


1993. 


> Significant differences between the no-dividend and high-dividend subsamples are based on t-tests of means 


(p « 0.05). 


DIV YIELD = common stock dividends for the fiscal year ending prior to January 1993, deflated by firm market 


value at December 31, 1992; 
INST - the percentage of common stock at December 31, 1992, held by institutional investors; 


ROV = net income before extraordinary items for the fiscal year ending prior to January 1993, deflated by 


firm market value at December 31, 1992; 


LEV = total liabilities for the fiscal year ending prior to January 1993, deflated by firm market value at 
December 31, 1992; 

BK/MKT = book value for the fiscal year ending prior to January 1993, deflated by firm market value at 
December 31, 1992; and 

SIZE = log of the firm's market value at December 31, 1992. 


Ayers, Cloyd, and Robinson— The Effect of Shareholder-Level Dividend Taxes 941 


Univariate comparisons in Table 1 indicate that high-dividend firms have a higher per- 
centage of institutional ownership than firms that do not pay dividends. Although there 
could be other explanations for differences in institutional ownership levels, this finding is 
consistent with a clientele effect for dividend-paying firms (Allen et al. 2000). The existence 
of tax-induced clienteles, however, biases our tests against finding support for our predic- 
tions because high-tax-rate individuals are not the natural clientele for high-dividend- 
yielding stocks (Dhaliwal et al. 1999; Seida 2001). Table 1 also indicates that high-dividend 
firms are more profitable (ROV) and larger (SIZE) than no-dividend firms. These differences 
highlight the importance of controlling for these firm characteristics in our regression 
analyses. 

Table 2 presents our regression results using both the dichotomous (Column [3]) and 
continuous (Column [4]) specifications of ОГУ? Although the F-statistics for both regres- 
sions are statistically significant (p — 0.00 in Column [3] and p — 0.00 in Column [4]), 
we caution that the overall explanatory power of the estimated regressions is quite modest 
(adjusted R? of 0.015 in Column [3] and 0.007 in Column [4]). Because the results are 
consistent across both specifications, we discuss only the results using the dichotomous 
DIV measure. То aid in the interpretation of key effects, Figure 1 plots fitted values of the 
dependent variable, CAR, during the control (Panel A) and RRA93-event (Panel B) periods, 
as a function of dividend policy and institutional ownership. Consistent with DLT, we find 
that abnormal returns of firms with no institutional ownership are, on average, positively 
related to dividend yield during the control period (i.e., the coefficient on DIV is signifi- 
cantly positive), and institutional ownership mitigates this positive effect (1.е., the coefficient 
on DIV х INST is significantly negative). Panel A of Figure 1 illustrates that during the 
control period with constant tax rates on dividend income, high-dividend firms with low 
institutional ownership earn higher abnormal returns than no-dividend firms with low in- 
stitutional ownership, on average, but this difference decreases as the level of institutional 
ownership rises. We determine the range (in INST) over which this difference in CAR 
across high-dividend vs. no-dividend firms remains statistically significant. Specifically, we 
test whether the sum of the coefficients for DIV and DIV х INST is significantly greater 
than zero at varying levels of INST. The predicted CAR for a high-dividend firm is signif- 
icantly higher than the predicted CAR for a no-dividend firm (p « 0.05, one-tailed test) 
for any value of institutional ownership less than 60 percent. These results support the view 
that when expected tax rates are constant, positive abnormal returns compensate individual 
investors for the dividend tax penalty. 

Our main results concern the incremental effects of DIV and DIV x INST during the 
RRAO93-event period vs. the control period, as indicated by the interaction of these variables 
with EVENT. Consistent with our expectations, the coefficient for DIV x EVENT is neg- 
ative and statistically significant. Also as expected, the coefficient for DIV x INST 
X EVENT is positive and statistically significant. These results indicate that the share price 
reaction to the dividend tax rate increase implemented by RRA93 is negatively related to 
dividend yield, and that this negative effect is mitigated by institutional ownership (i.e., the 
likelihood that the marginal investor was not subject to the increased individual tax rate). 
In particular, for any value of institutional ownership less than 56 percent, high-dividend 
firms experienced significantly lower abnormal returns than no-dividend firms during the 
event period (relative to the control period)—i.e., the sum of the coefficients for 


9 Statistical tests are based on Froot (1989) adjusted standard errors to control for cross-sectional dependence 
arising for sample observations sharing the same event date. 
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TABLE 2 
Pooled, Cross-Sectional OLS Regressions of Cumulative Abnormal Returns on Independent 
and Control Variables Using Dichotomous and Continuous Measures of Dividend Yield* 


Dichotomous DIV Continuous DIV 
Variables Prediction Parameter Estimates (t-statistics)* 
(1) (2) (3) (4) 

Intercept ? —0.0156 0.0118 
(74.77) (—4.97) 

DIV + 0.0133 0.1379 
| (6.58) (4.70) 

DIV х INST -— —0.0184 —0.3292 
(—4.47) (—4.57) 

DIV x EVENT – —0.0216 —0.2540 
(—5.48) (—4.61) 

DIV x INST x EVENT + 0.0294 0.5040 
(4.14) (3.70) 

EVENT 4 0.0075 0.0022 
| (3.09) (1.75) 

INST 7 0.0093 0.0054 
(2.47) (2.21) 

ROV ? —0.0102 —0.0054 
(71.91) (—-0.78) 

LEV ? 0.0001 0.0001 
(0.01) (0.14) 

BK/MKT ? 0.0017 0.0030 
(1.54) (3.01) 

SIZE 7 0.0002 0.0004 
(0.65) (1.83) 
Adjusted В? 0.015 0.007 
Sample Size 6,706 11,177 


* Cumulative daily abnormal returns (CAR) are the sum of each sample firm's daily market model 
abnormal returns for each five-day event or control period. We estimate the market model parameters 
for each sample firm by regressing firm daily returns for calendar year 1992 on the CRSP value- 
weighted market index. EVENT is equal to 1 for the week of 8/3/93-8/9/93, and 0 otherwise (i.e., 
0 for the four control weeks preceding and following the event week). Table 1 defines all other 
variables. 

>In the dichotomous specification, DIV is equal to 1 for firms ranked in the top three deciles of 
dividend yield for the fiscal year ending prior to January 1993, and 0 for non-dividend-paying firms. 
We exclude dividend-paying firms not ranked in the top three deciles of dividend yield from this 
specification. 

* In the continuous specification, we include all sample firms in the regression and define DIV as the 
dividends the firm paid to common shareholders during the fiscal year ending prior to January 1993, 
deflated by firm market value at December 31, 1992. 

4 Reported results are after removing the effects of influential observations identified by Belsley et al. 
(1980) procedures (i.e., absolute R-student value exceeding 2). We calculate t-statistics using the 
Froot (1989) adjustment that controls for cross-sectional dependence across sample observations. We 
estimate both regressions with indicator variables (coefficient estimates suppressed) to control for 
(one-digit SIC code) industry effects. 
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FIGURE 1 
Interactive Effect of Dividend Policy and Institutional Ownership on Abnormal Returns 
during the Control and RRA93-Event Periods* 
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"Тһе graphs show predicted values of CAR based on the regression estimates reported in Table 2 using the 
dichotomous DIV variable (Column [3]). As detined in Table 2, 'No-Dividend Firms” (DIV = 0) are the 385 
sample firms that did not pay dividends, and ‘“High-Dividend Firms” (DIV = 1) are the 393 sample firms in the 
top 3 deciles of dividend yield. The eight control periods consist of the four five-trading-day periods before and 
after the RRA93-cvent period, August 3-9, 1993. 

b In Panel A, ће high-dividend firm values for CAR are the sum of the estimated coefficients for the intercept, 
DIV, DIV X INST, and INST. The no-dividend firm values for CAR are the sum of the estimated coefficients 
for the intercept and INST. 

Ја Panel B, the high-dividend firm values for CAR are the sum of the estimated coefficients for the intercept, 
EVENT, DIV, DIV х EVENT, DIV х INST, DIV х INST х EVENT, and INST. The no-dividend firm values 
for CAR are the sum of the estimated coefficienis for the intercept, EVENT, and INST. 
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DIV х EVENT and DIV x INST X EVENT for any value of INST less than 56 percent 
is significantly negative (p « 0.05, one-tailed test). 

Panel B of Figure 1 illustrates the interactive effect of dividend yield and institutional 
ownership during the RRA93-event period when the tax rate on dividend income for in- 
dividual taxpayers increased. Consistent with the three-way interaction, a comparison of 
Panels А and B indicates that the interactive effect of dividend policy and institutional 
ownership differs across the control and RRA93-event periods. Because share prices of 
dividend-paying firms are adjusting to higher shareholder-level tax rates during the RRA93- 
event period, high-dividend firms with low institutional ownership earned lower abnormal 
returns during this period, on average, than did no-dividend firms with low institutional 
ownership.'? Consistent with this difference in abnormal returns being attributable to the 
tax penalty on individual investors' dividend income, the difference in abnormal returns 
decreases as the level of institutional ownership rises (just as during the control period). 

To assess the reasonableness of our regression estimates, we first derive a theoretical 
prediction of the abnormal returns that should occur during the event period, and then 
compare this predicted effect to the magnitude of the effect implied by our regression 
results. For simplicity, we illustrate this analysis for a stock with zero institutional owner- 
ship. We assume that a share's value equals the present value of an annuity of its annual 
dividend amount received in perpetuity, plus some liquidation value. Because RRA93 
should affect only the portion of share value attributable to expected dividends, we do not 
attempt to explain how liquidation value is determined. Consequently, we compute the 
predicted share price effect of RRA93, APRICE, as follows: 


(2) 


_ { AnnualDividendAmount Ческе — ane 
APRICE = (то ) x [frs ts = | X APROB. 


The first factor on the right-hand side is simply the present value of the dividend stream, 
which varies with the assumed discount rate. We use the average annual dividend payment 
of high-dividend firms ($1.43) for the numerator of this term, and assume a discount rate 
of 10 percent. The second factor recognizes that the shareholder tax discount on dividend 
income is a function of both the dividend tax rate (td) and the capital gains tax rate (tg) 
(Poterba and Summers 1985, 232). The numerator of this factor is the increase in the 
dividend tax rate. Using td etos = 31.0 percent, td,,,, = 39.6 percent, and tg = 28.0 percent 
(i.e., the maximum long-term capital gains tax rate in 1993), this factor implies that the 
portion of share value attributable to expected dividends should decline in value by 11.94 
percent as a result of RRA93. The third factor on the right-hand side recognizes that, in 
expectation, some part of the RRA93 tax rate increase had already been impounded into 
share values prior to the event period. Because RRA93 passed by such a narrow margin, 
we assume a prior probability of 0.5 such that the change in probability during the event 
period (i.e., APROB) is also 0.5. 

Under these assumptions, the predicted mean price decrease (APRICE) for high- 
dividend firms is $0.85 per share [($1.43/0.10) Х 11.94% x 0.5], and the predicted event- 
period abnormal return for these firms is —2.77 percent (—$0.85/$30.85 average share 
price). In comparison, the estimated coefficient on DIV х EVENT in the dichotomous 


10 Byent period CARs for high-dividend firms are significantly lower than those for no-dividend firms at all levels 
of institutional ownership below 34 percent (p < 0.05, one-tailed test). We determine this range of significance 
by testing whether the sum-of the coefficients for DIV, DIV х INST, DIV х EVENT, and DIV х INST 
X EVENT is significantly less than zero at varying levels of INST. 
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specification is —2.16 percent. Given these basic assumptions, this analysis 98 that 
the estimated coefficient is reasonable." 

With respect to our control variables, the coefficient for INST is significantly positive. 
Unlike the interaction terms involving dividend policy, we do not interpret this direct effect 
of INST as tax related. Possible nontax explanations of the positive effect of INST on 
abnormal returns are that institutional investors are better able to pick stocks that outperform 
the market due to informational advantages (Ali et al. 2002), or that management oversight 
by institutional investors enables firms to outperform the market. The significantly positive 
coefficient on EVENT indicates that, on average, during the RRA93-event period no- 
dividend firms realized abnormal returns that were more positive than those earned during 
the control period. The positive effect of EVENT could reflect other anticipated economic 
consequences of RRA93, or other economic events that occurred during the same week. 
‘The estimated coefficients for book-to-market ratio (BK/MKT) (in Column [4]) and the 
transportation and utilities industry (SIC 4000) indicator (not reported in Table 2) are both 
significantly positive (р = 0.00), suggesting that it is important to control for these firm 
characteristics when analyzing stock returns over this event period.'* 


IV. CONCLUSIONS 

This study investigates the effect on share prices of an increase in the individual income 
tax rate for dividend income. Specifically, we examine abnormal returns on common stocks 
during the five-day period in 1993 when Congress enacted the Revenue Reconciliation Act 
of 1993, which increased the top tax rate for individuals from 31.0 percent to 39.6 percent. 
We predict that the tax-related effect on share prices is a joint function of firm dividend 
policy and the tax status of the firm’s marginal investor. Consistent with our predictions, 
we find that the higher the firm’s dividend yield, the more negative the firm’s abnormal 
returns during the RRA93-event period. Moreover, because the 1993 tax rate increase af- 
fected only individuals, we predict and find that the level of institutional holdings, which 
represents the likelihood that the marginal investor in a particular stock is not an individual 
taxpayer, mitigates the negative effect of the firm’s dividend yield on RRA93-event-period 
abnormal returns. Importantly, we find that the tax-related share price effects of dividend 
yield and institutional ownership during the RRA93-event period (in which expected future 
tax rates are increasing) are exactly the opposite of these effects during the control period 
(in which tax rates are constant). 

Our study makes two contributions to the literature investigating the extent to which 
share values impound shareholder-level dividend taxes. First, we find that the effect of 
shareholder dividend taxes on the firm's share value depends, in part, on the tax status of | 
the firm’s marginal investor. Although both the tax-capitalization and traditional perspec- 
tives recognize that the relevant shareholder tax rate is that of the marginal investor, there 
is scant empirical evidence that the marginal investor’s tax status varies across stocks. We 
argue that institutional ownership is a reasonable proxy for the likelihood that the marginal 
investor in a particular firm is not an individual taxpayer. Our conclusions conflict with 


п Те —2.16 percent value for ће DIV х EVENT coefficient implies that this coefficient captures approximately 
78 percent of the predicted effect. Using a similar approach, the coefficient estimate based an the continuous 
DIV measure (Table 2, Column ee ee ec 

2 Collinearity diagnostics verify that the correlation between firms’ dividend policy and institutional ownership 

. does not significantly affect our results. The highest condition indices for each analysis range from 18 to 20, 
well below the upper bound of 30 that Belsley et al. (1980) suggest as problematic. In sensitivity analyses we 
included an INST х EVENT interaction term in each of the Table 2 regression analyses. Although including 
INST х EVENT induces high levels of multicollinearity, conclusions are unaffected. 
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those of Harris and Kemsley (1999) and the assumption of Collins and Kemsley (2000, 
415) that the marginal investor for all stocks is a top-tax-rate individual taxpayer. In turn, 
our results reinforce the need to control for differences in the tax status of marginal investors 
across firms in future research investigating shareholder-level tax effects on share values. 

Second, we find that firm dividend policy matters. The negative effect of dividend yield 
on abnormal returns during the event period in which RRA93 increased dividend tax rates 
is consistent with the traditional view that dividend policy determines the extent to which 
dividend taxes are reflected in share prices. Likewise, the positive effect of dividend yield 
during the control period when expectations of future tax rates were constant is also con- 
sistent with the traditional view that individual shareholders of dividend-paying firms re- 
quire higher returns to compensate for the dividend tax penalty. Both results are inconsistent 
with a strict interpretation of the tax-capitalization view that dividend policy is irrelevant 
(e.g., Harris and Kemsley 1999, 281). 

Finally, our results are also important from a tax-policy perspective because they dem- 
onstrate that the effect of changes in shareholder-level taxes on stock prices depends on 
both the firm's dividend policy and the tax status of its shareholders. Our evidence enables 
policymakers to better anticipate the consequences (whether intentional or not) of tax rate 
changes for firm market values. 

Readers should interpret the results of this study in light of three limitations. First, the 
. fluidity of dividend tax rates over time makes it difficult to know whether investors view a 
tax rate change as temporary or permanent, and this has implications for distinguishing 
between the tax-capitalization and traditional perspectives. In particular, both the traditional 
and tax-capitalization views predict that dividend policy affects the extent to which share 
values impound femporary tax rate changes (Poterba and Summers 1985, 261). For ex- 
ample, although the tax-capitalization view assumes that all distributions are subject to 
dividend taxes, only those distributions occurring during the effective period of a temporary 
tax increase, which is a function of dividend policy, would be discounted at the temporarily 
higher tax rate. Thus, if investors viewed the RRA93 tax rate increase as temporary rather 
than permanent, then the significant negative effects of dividend policy we document during 
the event period would be consistent with both theories. Nonetheless, our research design 
also captures the significantly positive effect of dividend policy on returns during control 
periods on both sides of the event period, and this result is entirely inconsistent with the 
tax-capitalization perspective. On balance, therefore, we interpret our evidence as support- 
ing the traditional view that the extent to which share values impound dividend taxes 
depends on the firm's dividend policy. 

Second, because the tax legislative process spans a time frame longer than our event 
window, our design likely does not capture the complete price effect of the tax rate increase. 
Thus, our estimates of the price effects associated with the tax rate increase likely under- 
estimate the true effects. Finally, although the magnitude of estimated coefficients appear 
in line with theoretical expectations, the model's overall explanatory power is quite modest. 
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L INTRODUCTION 

n the mid-1980s, the General Accounting Office confirmed that defense contractors 

earned a higher return on assets (ROA) on their defense work than on their commercial 

business (Carrington 1986; Trueger 1991). Lichtenberg (1992) finds that the ROA 
of industry segments with government contracts is 68-82 percent higher than the ROA of 
commercial segments. Prior researchers argue that cost shifting is at least partly responsible 
for the defense-contracting industry's excess profits (Rogerson 1992; Thomas and Tung 
1992). We test the hypothesized relation between cost shifting and defense-contractor excess 
profits by comparing the relative profitabilities (ROAs) of three segment types in defense- 
contracting firms: commercial segments (those with only commercial revenues), government 
segments (those with revenues derived predominantly from government contracts), and 
mixed segments (those with revenues from both commercial and government business). We 
also evaluate whether market power in the defense industry, and the level of competition 
for defense contracts, affect the relation between cost shifting and relative segment 
profitability. 

The cost-shifting hypothesis assumes that revenues from defense contracts are more 
cost-sensitive than commercial revenues. Demski and Magee (1992, 736) describe cost 
sensitivity as “ће responsiveness of revenue received to product costs reported." A classic 
example of a purely cost-sensitive contract is a cost-plus-fixed-fee contract, where the 
government reimburses the contractor for all incurred costs and pays the contractor a ne- 
gotiated fixed profit (fee). For a purely cost-sensitive contract, an increase in cost creates 
a corresponding increase in revenue (price), rather than a decrease in profit. 

Within a mixed segment, firms can choose legitimate cost-accounting methods that 
allocate overhead costs away from commercial work and toward defense contracts. This 
increases profits on the segment's commercial work without reducing profits on its govern- 
ment contracts. The ability to “pass-on” price increases to the government payer implies 
that cost shifting is more likely to occur when the level of competition for defense contracts 
is low. If defense contractors exploit a lack of competition by shifting costs, then we 
hypothesize that a firm's mixed segments should be more profitable than either its com- 
mercial or predominantly government segments, because managers have more opportunities 
to shift costs within these mixed segments than within “риге” segments or across segments. 

Competition for defense contracts does not take place in a purely competitive market, 
because one buyer relies on a relatively small number of firms for a large proportion of its 
purchases. Firms ranked among the Top 100 defense contractors likely wield substantial 
market power in the Department of Defense (DOD). We investigate whether these ranked 
contractors exploit their market power to take advantage of low levels of competition. If 
mixed segments offer the greatest opportunities to shift costs when competition is low, then 
we expect ranked contractors’ mixed segments to be more profitable than unranked con- 
tractors’ mixed segments. 

Decreased demand for defense products increases the level of competition for defense 
contracts and restricts defense contractors' ability to pass increased costs to the government. 
Ceteris paribus, any relative profitability advantage of defense contractors' mixed segments 
should then dissipate. Decreased demand for defense contracts could disproportionately 
affect ranked and unranked contractors’ ability to shift costs. If ranked contractors’ market 
power does not depend on the level of industry competition, then ranked contractors may 
continue to extract excess profits from cost shifting despite increased competition. Alter- 
natively, increased competition could reduce the ranked contractors' market power and 
curtail their ability to extract additional profits through cost shifting. 

We use 1984—1989 and 1994—1998 Compustat segment data to test the relation between 
cost shifting and excess profits by comparing the relative profitability (ROA) among three 
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types of segments within defense-contracting firms: (1) commercial segments, (2) govern- 
ment segments, and (3) mixed segments. We evaluate whether the relation between excess 
profits and cost shifting is more pronounced for ranked contractors who likely wield above- 
average market power. We contrast the results from 1984—1989, a period of low competition 
for defense contracts, with those from 1994—1998, a period of reduced defense procurement 
outlays and increased competition for defense contracts. 

Our findings indicate that managers’ opportunities to manipulate cost allocations within 
mixed segments do not necessarily result in excess reported profits. Government segments 
(not mixed segments) significantly outperform their counterparts in the 1984—1989 period. 
In 1994—1998, profitability does not differ significantly across government, commercial, or 
mixed segments. We find no difference in the relative profitability of ranked and unranked 
contractors’ mixed segments in either time period. 

Our study makes two contributions to the literature. First, our results do not support 
prior research’s conjecture that excess profits in the defense-contracting industry are attrib- 
utable to within-segment cost shifting. Second, we provide evidence that low competition 
for defense contracts is associated with excess profits, even when there are limited oppor- 
tunities for cost shifting. Thus, our results suggest that the excess profitability is consistent 
with nonaccounting explanations, including Leitzel’s (1992) argument that the DOD is a 
“captured regulator” that allows its contractors to extract significant economic rents from 
government contracts. 

The following section develops our hypotheses. Section Ш describes the sample, var- 
iables, and research design used to test the hypotheses, and Section IV reports our results. 
Section V concludes the paper. 


IL. HYPOTHESIS DEVELOPMENT 
Cost Shifting in Low-Competition Environments for Defense Contracts 

Prior studies examine defense-contractor cost shifting (Rogerson 1992; Thomas and 
Tung 1992) and excess profitability on government contracts (Lichtenberg 1992) in the 
1980s, a relatively low-competition environment for defense contracts. Defense contractors 
are better able to derive excess profits from cost shifting when competition for contracts is 
low, because low competition allows defense contractors to pass excess costs to the gov- 
ernment more easily. 

Rogerson (1992) argues that a mix of cost-sensitive government contracts and cost- 
insensitive commercial work motivates defense contractors to shift overhead costs away 
from the firm’s commercial work and toward its government contracts, thus increasing the 
profits on the firm's commercial work.! Rogerson (1992) defines cost sensitivity in terms 
of competition and funding levels. He argues that a well-funded, sole-sourced contract is 
more cost sensitive than either a poorly funded, competitively bid contract or commercial 
work. 

Using 1980-1983 pension data, Thomas and Tung (1992) provide evidence consistent 
with cost shifting by evaluating incentives for shifting pension costs from a firm’s nonde- 
fense to its defense business. They conclude that contractors’ incentives to overfund pension 


! Prior research has documented cost shifting in the health care, government, and nonprofit sectors. For example, 
Eldenburg and Soderstrom (1996) find that hospitals shifted costs among various payers, which increased reve- 
nues. Eldenburg and Kallapur (1997) find that hospitals responded to Medicare's reduction in inpatient reim- 

. bursement rates by adjusting the patient mix tc favor Medicare outpatients. Cavalluzzo et al. (1998) find that 
after the Federal Reserve began to compete directly with large commercial banks for. some services, managers 
shifted overhead costs away from competitive services (e.g., check clearing) and toward noncompetitive services 
(e.g., managing the money supply). Yetman (2001) finds that, in response to tax incentives, medical and edu- 
cational nonprofits shifted costs away from tax-exempt activities and toward taxable activities. 
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costs exist only if a firm derives a portion of its revenues from cost-reimbursement contracts, ` 
but they do not provide evidence that cost shifting results in abnormal profits. | 

Lichtenberg (1992) examines the 1984—1989 profitability of 9,300 industry segments 
from government and nongovernment contractors. He finds that segments with the greatest 
percentage of revenues derived from government contracts also enjoy the highest ROA. 
Although Lichtenberg’s (1992) findings suggest.that government contracting results in ex- 
cess profits, he does not investigate whether the excess profits result from cost shifting. 

We primarily focus on ascertaining whether cost shifting can explain excess profits 
from defense contracts when competition for contracts is low. We compare the profitability 
of a firm's mixed segments to that of its commercial and government segments in a low- 
competition environment (1984—1989) to test our cost-shifting hypothesis. However, in 
addition to cost shifting there are other nonaccounting explanations for excess defense- 
contractor profits. For example, the DOD may wish to subsidize its contractors (Lichtenberg 
1992). Similarly, Leitzel (1992) argues that the DOD is a “captured regulator" acting in 
the defense industry's best interests. Such economic explanations suggest that government 
segments would be more profitable than either commercial or mixed segments. Distinguish- 
ing among alternative nonaccounting explanations for government contracts! excess prof- 
itability requires examining economic or industrial organization issues that are beyond the 
scope of this study. 

We base our analysis of the relation between cost shifting and excess profits on two 
assumptions. First, consistent with Rogerson (1992), we assume that government work is 
more cost sensitive than commercial work, providing defense contractors with the oppor- 
tunity to shift costs when competition for defense contracts is low.? Second, we assume 
that managers can more easily shift costs within a segment than across segments. Work 
done within a segment is more likely to be similar in nature and to share both a common 
overhead allocation method and a common physical location, increasing the pool of allo- 
cable, shared costs.? 

Segments with a mix of commercial work and government contracts (mixed segments) 
provide managers with the greatest opportunity to shift costs. If defense contractors use 
cost shifting to exploit a lack of competition in order to earn excess profits, then mixed 
segments should be more profitable than either commercial or government segments. 


Hila: A defense contractor's mixed segments will be more profitable than its commer- 
cial segments or its government segments when competition for contracts is low 
(1984—1989). 


Cost shifting implies that the contractor passes additional overhead costs shifted from 
the firm's commercial work onto its government payer. Passing additional costs onto the 


2 This also presumes that government officials’ vigilance is insufficient to prevent overpricing. 

3 We tested our assumption that, when competition is low, firms can more easily shift costs within a segment than 
across segments. If government contractors shift costs from purely commercial segments to segments with sales 
to the government, then government contractors' commercial segments should be more profitable than similar 
segments of commercial firms. We matched the Compustat segment SIC code, year, and segment assets of a 
1984—1989 sample of 420 commercial segments in defense-contracting firms to segments in purely commercial 
firms (firms with no revenues from government contracts). We identified only 140 matches for the defense 
contractors’ commercial segments. The defense-contracting firms’ commercial segments have an average ROA 
of 13.0 percent. The average ROA of segments from purely commercial firms is 10.8 percent. A matched-pair 
t-test (t = 1.17, р = 0.12, one-tailed) between the ROA of the two groups (defense contractors’ commercial 
segments compared with matched segments from purely commercial firms) does not suggest that defense con- 
tractors engage in: lenge scale across segment cost shifting: : 
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DOD requires negotiation.* In the market for defense goods, a relatively small number of 
suppliers sell to a single customer. Some of these suppliers are more important to the DOD 
than others. Karpoff et al. (1999) argue that firms ranked among the Top 100 defense 
contractors exercise influence (or market power) within the DOD. Ranked contractors’ mar- 
ket power would allow them to pass costs to the DOD more easily and to increase the 
profitability of their mixed segments. Ranked contractors should be in a stronger position 
in negotiating final overhead billing rates on cost-reimbursement contracts and in negoti- 
ating changes on fixed-price work, especially when overall competition is low. If defense 
contractors use cost shifting in their mixed segments to exploit a lack of competition, then 
ranked defense contractors’ market power gives them an advantage over unranked contrac- 
tors in extracting excess profits through cost shiftmg. 


Hib: Ranked defense contractors’ mixed segments will be more profitable than un- 
ranked contractors' mixed segments when competition for contracts is low (1984— 
1989). 


Effect of the Level of Competition on Cost Shifting 

Increased competition for defense contracts decreases the contractor's ability to “равѕ- 
on" price increases to a government payer, which in turn reduces the benefits of cost 
shifting.? Two factors increased the competitiveness of the defense-contracting market in 
the 1990s. First, with the passage of the Federal Acquisition Streamlining Act in 1994 and 
the Clinger-Cohen Act of 1996, defense procurement took a major step away from cost- 
based negotiated contracts and toward price-based competition. In 1984, the DOD awarded 
51.2 percent of its new prime contracts through full and open competition. By 1998, this 
percentage was 65.5, an increase of 14.3 percentage points. 

Second, defense spending fell significantly during the 1990s. Measured in 1992 con- 
stant dollars, federal defense procurement outlays (the amount paid to defense contractors) 
in 1998 were approximately 40 percent below the 1987 peak of $94.4 billion. Between 
1984 and 1989, defense procurement spending averaged $88.1 billion, in 1992 constant 
dollars, representing 27.5 percent of total defense spending and 1.66 percent of the GDP. 
In contrast, between 1994 and 1998, defense procurement spending fell to an average of 
$47.2 billion in 1992 constant dollars, representing 19.0 percent of total defense spending 
and only 0.69 percent of GDP (U.S. Bureau of the Census 1998). 

The precipitous drop in defense procurement spending, coupled with a move toward 
price-based contract solicitations, suggests that the defense-contracting environment was 
more competitive in the 1990s than in the 1980s. As competition increases, incentives to 
shift costs decrease as renegotiating fixed-priced contracts and bidding for new work with 
higher overhead rates becomes more difficult. If defense contractors used cost shifting to 


* Prior to the beginning of the fiscál year, defense contractors develop provisional indirect rates. The DOD approves 
the rates based upon actual costs incurred during the prior year and a formal budget submission. The contractor 
uses these preapproved provisional rates to accrue revenue, generate interim invoices to the government, and bid 
on new work. Át the end of the fiscal year, the DOD conducts an incurred cost audit, in which auditors review 
all costs (on all types of contracts). At the conclusion of the audit, contractors meet with the DOD auditors to 
negotiate their final indirect rates. Contractors use the approved rates to adjust their billings on cost-reimbursement 
contracts. They could also negotiate contract change orders to obtain more funding on individual contracts or 
renegotiate fixed-price contracts. 

5 Dranove (1988) makes a similar argument in a health care context. He finds that as private-sector insurance 
became more competitive, hospitals were less apt to shift costs from Medicaid patients to private payers. 

$ We compiled these statistics using ee odd Contract Awards, 
annually by the Washington Headquarters Services Directorate: dor Information Operations and Reports. 
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exploit a relative lack of competition in 1984—1989, their mixed segments should lose any 
profit advantage in the more competitive 1994—1998 period, and these mixed segments 
should experience the greatest drop in profits in 1994—1998 relative to 1984—1989. 


Н2а: Within firms, mixed segments will experience a greater reduction in profitability 
from 1984—1989 to 1994—1998 than either commercial segments or government 
segments. 


Ceteris paribus, increased competition reduces ranked contractors’ ability to pass in- 
creased costs on to the DOD. As demand for ranked defense contractors’ products fell, 
their ability to negotiate higher prices would also decrease. If ranked contractors lost their 
market power advantage over unranked contractors, then the profit differential between 
ranked and unranked contractors’ mixed segments. would dissipate. 

Alternatively, increased competition for defense contracts may affect ranked and un- 
ranked contractors differently. For example, Karpoff et al. (1999) demonstrate that ranked 
contractors procure subsequent government contracts, despite allegations of defense pro- 
curement fraud, whereas unranked firms do not. This ability to obtain additional work 
persisted into the more competitive 1990s time period.” Similarly, ranked contractors may 
retain or even increase their market power advantage over unranked firms despite increased 
levels of competition. Since the effect of increased competition on ranked contractors’ 
ability to exploit market power through cost shifting in their mixed segments is not clear, 
we state the following hypothesis in the null form. 


H2b: There is no difference in the reduction in profitability from 1984-1989 to 1994— 
1998 between ranked and unranked contractors’ mixed segments. 


HL METHOD 
Sample 

To compile a sample of defense contractors, we searched the 1984—1989 NAARS 
database using the following keywords: fixed-price, cost, long-term, military, defense, army, 
navy, or air force in conjunction with the word contract. We reviewed portions of each 
firm's financial statements to eliminate any firms not engaged in defense contracting. For 
example, a firm might have long-term contracts, but the keyword defense flagged in the 
NAARS search referred to a legal defense rather than to defense contracting. We restricted 
the sample to 104 firms that appeared in the NAARS search in each of the six years, from 
1984 to 1989. This increased the probability that government contracts were a normal part 
of a firm's operations. 

We matched the 104 firms to the 1984—1989 and 1994—1998 Compustat segment files 
to determine the amount of government sales in each segment. We restricted the sample to 
defense contractors that had at least one segment with purely commercial revenues during 
either 1984—1989 or 1994—1998. This allows us to compare each firm's commercial seg- 
ments' profitability with that of its segments with sales to the government. In any given 
year, we eliminated firms reporting only a single segment, firms reporting government sales 
in all segments, and firms reporting no segment information.? 


? The time period of the Кагрой et al. (1999) study is 1983—1995. 

5 We also eliminate firms that apparently report erroneous segment information. For example, several firms dis- 
closed the same amount of sales to the government in each of their segments. The amount greatly exceeded total 
segment sales and often corresponded to the firm's total amount of sales to the government disclosed in the major 
customer footnote of a firm's financial statements. 
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The number of sample firms averages 35 in 1984—1989 and 27 in 1994—1998. The 23 
percent decrease in the average number of firms reflects the mergers among defense con- 
tractors, and contractors' decisions to divest their defense-contracting segments. The firms 
report a total of 1,166 segments. We eliminate 9 segments with no primary SIC code, 17 
reporting no segment assets, and 17 with segment income divided by segment assets greater 
than 1 or less than —1. The final sample totals 1,123 segments, with 701 in 1984—1989 and 
422 in 1994—1998. 


Variable Definitions and Research Design 

We used the 1984—1989 and 1994—1998 Compustat segment files to obtain segment 
total sales, segment income, segment assets, segment sales to the government, and each 
segment's primary SIC code. We use ROA, defined as segment income divided by segment 
assets, to measure relative profitability. 

We use the percentage of a segment's revenues derived from government contracts 
(segment sales to the government divided by segment total sales) to estimate the relative 
cost sensitivity of a segment's revenue stream. Although the sample firms all participate in 
defense contracting, segment sales to the government includes revenues derived from non- 
defense (civil) as well as from defense contracts. Procurement statistics support our as- 
sumption that segment sales to the government stem primarily from sales to the DOD. The 
DOD awards the largest percentage of total contract dollars of any government agency. In 
1984, it awarded 80 percent of the federal government's contracting dollars. No other 
agency (except for the Department of Energy [DOE] at 7 percent) awarded more than 5 
percent of federal contract dollars. In 1994, the DOD awarded 67 percent of all federal 
contract dollars. All other agencies accounted for less than 5 percent of the government's 
contract awards, except for the DOE (9 percent) and NASA (6 percent). 

Segment sales to the government also includes revenues derived from fixed-priced con- 
tracts as well as from cost-reimbursement contracts, and from contracts awarded using 
various solicitation procedures. We evaluated data obtained from the U. S. General Services 
Administration's Federal Procurement Data System to compare the types of contracts and 
the solicitation procedures the DOD and civil agencies used in 1984 and 1994. Both the 
DOD and civil agencies award most of their contracts using either cost-reimbursement 
contracts or through negotiated, noncompetitive solicitations. This suggests that both civil 
government agencies’ and the DOD’s contract award methods produce cost-sensitive rev- 
enue streams. 

We proxy for the ability to shift costs by defining the variable SEGMENT TYPE, based 
on the percentage of a segment's revenues derived from government contracts. We classify 
firm segments as commercial (segments with only commercial revenues), government (seg- 
ments that derive more than 90 percent of revenues from government contracts), or mixed 
(segments that derive between 0 and 90 percent of revenues from government contracts). 
We proxy Юг. the level of competition by comparing the results between the 1984—1989 
period of low competition and the 1994—1998 period of increased competition. 

Following Karpoff et al. (1999) we consider contractors ranked in the annual DOD 
report, 100 Companies Receiving the Largest Dollar Volume of Prime Contract Awards, to 
wield market power. Procurement statistics also support our assumption that contractors 
that exert market power within the DOD also exercise power in civil federal government 
agencies. DOD-ranked contractors account for more than 70 percent of the firms included 
in the Federal Procurement Data System report, Top 100 Federal Contractors, in both 1984 
and 1994. 

We test all of the hypotheses concerning segment profitability with a repeated-measures 
‘analysis of variance (ANOVA) model that simultaneously adjusts for systematic differences 
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across firms and years. The repeated-measures design allows for multiple measurements on 
firms across years, and partitions sources of variation into between-firm variation and 
within-firm variation. We use between-firm variation to test for effects due to the fixed 
factors SEGMENT TYPE and RANKED, and the interaction between SEGMENT TYPE 
and RANKED, while controlling for INDUSTRY. We use within-firm variation to test for 
the effect of the fixed factor YEAR and interactions among YEAR, SEGMENT TYPE, and 
RANKED. We assume the observations between years within a firm follow a first-order 
autocorrelation model.? We use annual data to estimate the following model (adapted from 
Neter et al. 1990, 827), and we use contrasts of the least squares mean ВОА to test our 
hypotheses: 


ROAga, = p + S; + В, + (SR) + 1, + Еда + У, + (SY), + (ВУ) у + (КҮ) + вы 
(1) 


where: 


ROA аи = segment income divided by segment assets, a continuous variable ranging 
from —1 to 1; 

p = a constant; 

S, = the main effect of the fixed factor SEGMENT TYPE, which takes on one 
of three values: Commercial, Mixed, or Government; 

В, = the main effect of the fixed factor RANKED, which takes on one of two 
values: Ranked or Unranked to indicate whether the contractor is ranked 
among the Top 100 defense contractors; 

I, — the main effect of the fixed factor INDUSTRY, which takes on one of eight 
values corresponding to the first digit of the segment's Compustat SIC code 
to control for industry effects; 

Fy. = а random firm effect distributed МО, o7,); 

Y, = the main effect of the fixed factor YEAR, which takes on one of 11 values 

to distinguish each of the years 1984—1989 and 1994—1998; and 
= an error term with a structure assumed to be first-order autocorrelation 
between years within firms. 


Because the repeated-measure design allows for multiple measurements on firms across 
years, we test for a time period effect (the factor of interest) by contrasting the least squares 
mean ROA from the six years 1984—1989 (the early time period) with the least 
squares mean ROA from the five years 1994—1998 (the late time period). Using contrasts 
to test for the time period effect (rather than pooling the annual data into two time periods 
prior to estimating the model) preserves degrees of freedom, resulting in more powerful 
tests. 
To test Hia (a defense contractor's mixed segment ROA is higher than its government 
or commercial segment ROA when competition for contracts is low) and H2a (the decrease 
in ROA from the early to the late time period is steeper for mixed segments than for other 
segments), we construct appropriate contrasts of the least squares mean ROA by segment 
type for each time period. Specifically, for Hla, we hypothesize that ВОА ла, ву 
> ROAc necat вану 809 that ROAÀ a guy > ROA Government, Harty: For H2a, we hypothesize 


? The repeated-measures ANOVA is equivalent to a weighted least squares regression corrected for first-order 
autocorrelation between years within firms. 
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that (ROÀ, sa вау 7 КОАмььа, Lae) > (КОА салата, Early ~ ROA commercial, Late) and that 
(КОА, вау — КОЛ La) > (ВОАбљаец, may — ROAgovecinent, ть). Similarly, 
we test НАЂ (ranked defense contractors’ mixed segment ROA is higher than unranked 
contractors’ mixed segment ROA when competition for contracts is low) and H2b (no 
difference in the decrease in ROA from «ће early to the late period between ranked and 
unranked contractors’ mixed segments) by constructing contrasts of the least squares mean 
ROA by segment type and contractor ranking for each time period. Specifically, for 
Hlb, we hypothesize that КОА, „„.4 Ranked, Baty > RO Agnes, Unranked, вану: НОГ. H2b, we 
hypothesize that (КОА s. Ranked, вау ~ КОАмыед, Ranked, tate) = (КОАмьеа, Unranked, Бану 
— КОД ca, Unranked, Lato- 


Descriptive Statistics 

Table 1 provides annual statistics for the sample of defense contractors' firm segments 
for the years 1984—1989, a period of relatively low competition, and the years 1994—1998, 
a period of increased competition for defense contracts. Segment ROA for the total sample 
drops from an average of 13.8 percent in 1984—1989 to 12.1 percent in 1994—1998, ranging 
from a high of 17.6 percent in 1984 to a low of 9.9 percent in 1994. The percentage of 
average segment revenues derived from government contracts drops from 27.8 percent in 
the late 1980s to 24.6 percent in the late 1990s. The percent of the segments from firms 
that rank in the DOD's Top 100 listing each year averages 58.1 percent in 1984—1989 and 
59.2 percent in 1994—1998. Ranked contractors’ segment ROA averages approximately 14 
percent in both time periods, although the percentage of segment revenues derived from 
government contracts falls from 28.6 to 22.8 percent. In contrast, average unranked con- 
tractors’ segment ROA decreases from 14.1 percent in 1984—1989 to 8.9 percent in 1994— 
1998, with the percentage of segment revenues derived from government contracts aver- 
aging 27 percent in both time periods. These descriptive statistics suggest that ranked firms 
maintain their average segment profitability but rely less on government contracts as a 
revenue source. Unranked firms display a steep drop in average segment profitability but 
continue to rely on government contracts for almost one-third of average segment revenues. 

Table 2 presents average ROA grouped by segment SIC code and segment type for 
1984—1989 (Panel A) and 1994—1998 (Panel B), respectively. In each time period, approx- 
imately 60 percent of the segments are purely commercial. In 1984—1989, the government 
segments (with an average of 97.6 percent of revenues derived from government contracts) 
report an average ROA of 19.4 percent. The mixed segments’ ROA averages 14.1 percent 
and the commercial segments’ ROA averages 12.4 percent. These unconditional means 
suggest that mixed segments, where managers have the opportunity to shift costs, do not 
report relatively higher profitability when competition for defense contracts is low. In 1994— 
1998, average ROA for each segment type is approximately 12 percent (government 
= 12.3 percent, mixed = 12.3 percent, and commercial = 12.0 percent). The govern- 
ment segments' profit rates experience the steepest decline (from 19.4 percent in 1984— 
1989 to 12.3 percent in 1994—1998). The mixed segments’ ROA, expected to experience 
the largest decline in profitability, drops only 1.8 percent (from 14.1 percent to 12.3 
percent) suggesting that within-segment cost shifting was not responsible for excess 
profits on government contracts in 1984—1989. | 

Table 2 also summarizes average ranked and unranked contractors' ROA for each seg- 
ment type in each time period. In 1984—1989, the ranked firms' government segments report 
an average ROA of 18.1 percent. Ranked firms' mixed and commercial segments report an 
average ROA of 14.1 percent and 12.3 percent, respectively. The same pattern holds for 
the unranked contractors, whose government segments report an average ROA of 21.3 


The Accounting Review, October 2002 


958 


Ver 
O'I 
01 
OVI 
ЕСТ 
66 

ЗЕТ 
9'01 
у 
СЕТ 
УЕ 
orl 
9'LT 





РУОМ 
quausas 
иргуј 





96 ССР 68 CLE TLI 
ESZ 55 86 LST LI 
D'ET LL 89 У'8С ТЕ 
6 SC 88 Sel 0'87 6t 
eve 201 68 РРС Iv 
СРС 001 89 €'6c ҮР 
LENA TOL ГУТ 1799 p67 
v9c LOT РОТ 9с оу 
OLE LOT LTI TET 8t 
6'LC vel LY 9с Sb 
SLE та 951 LSS es 
0°82 6TI УТ 808 85 
982 ETI LLI LTE 19 
551204107) ЕЕ VON 5700107) и 
машииалою шой Juawusas изилиаао) шо} 
poauoq sonu2424 иргуј paaneq згтига? 
зигш82 fo Яша јизш82 fo 280ји22124 
stuauBag fo Aduv 1710], q4012041u07) asuafod 001 





рауиру оү suut 01 8шдиој»а sruowsag 


'Sjosse ywouses Áq рәртлтр auroour 1901858 єт YOY 191895 p 
"взојјелооо osuojop Jo o[dures лю јој sary 1u2u18os авто) oq ur payode wep шоџ popduo , 
‘SPIDMY 13041407) 2u4q fo гштол ADNO 152840] 211 Sujajoo2y sorub 001 “ойо IUP Jo OERA оф ur рәрпјош are взодовциоо paxuty q 
'8661—b661 Ur LZ роз 686Т-86Т Ш 56 soSeroAg 
suu ejdures jo qumu эт, '8661—р661 10 6861-61 HP Зишпр зопшалај тетојоштиоо Á[omnd ум 3090899 ouo jseo[ TE рец JEY SULY риє 686I—p86] SIESÁ XIS 
әф jo qoo ur qareos ог ум оф UF poreodde jet sunm oj o[dures oq) роет әм 204402 ром оф qr uonouníuoo ш IUOS AD 10 "ари «шло ‘әғиәјәр «иони 
Чилэз-Зио] 4502 '2o1d-pexif :popnqour spiomásy oq 'osequep SUVWN 6861-Р861 оф jo yawəs рзомАој v Sursn вуедисо o9Uojsp jo ojdurss om pepiduroo oA, 





РУТ 855 055 
tti TST 8€ 
CST roz oF 
ЕСТ СТС 6v 
Srl Eve 19 
УСТ ooz 96 
9'€I 982 107 
Lol 9'8C 19 
CCl COL 69 
O'rT 6'0t 6L 
611 бе 69 
PST HST 19 
941 OST c9 
РУОМ ҮГҮТ u 
JuawSag Ju314u42401) wot 
ирэ ргамга ѕәпиәләу 


змэш825 fo эвтизма 






440100107) asuafaq 001 301 
D sD payuvy сми oj 8uiSuojag stuawuses 


-(8661-661) рав (686Т-Р86Т) 512811102) osuajaq шолу вопполон (pa SULILY jo sjuaurdas 10 sopspejs зар ово 


Т 3ISVL 





959 


McGowan and Vendrzyk—Cost Shifting and Segment Profitability 


(2804 ix2u uo ргпиџиођ)) 

















€Ic UL6 8€ THI 8°0S 8 971 VLI posue) 
USt 616 85 Vel 815 201 EZI 97, poyuey 
„Зитјиру 1032017102) 
Ӯ'6Т 9'L6 96 THI 1795 681 Ра осу ПУ 
855 6'L6 и T6 LOL 8 TOY 9 SIAS Suunioegnuej  /Surisourdu;g 
9'6 0'001 9 9'L1 TTE y $0 6 SIMS ЧИН 
pus = e a = m 91 п ваоталоб SSOUIST EL 
se = aes ЕТ n == €9 L1 17832 /ЭТаЗЭТОЧ АА 
pue m ges = = = 091 oT senmp)/suomeoranunmo;) / попе одеш], 
€'61 v'L6 6L ЕТ 15 ил 9'€T TIE Заштозејповуј 
== = ET ry = m $'91 Sc вопроза. perpury pue poog 
= = = СЕ roi I ст 0€ Surur PPW 
p» VON 5120407) и РОН 5200407) и p» VON u «Сихприј 
112825 Јиэшшәлог) јиош825 зигшилолол) мэш8эб 
иргу шогу poaq шу waif ргамга игри! 
sanuaaaM sanuaaaM STuzuisa 
тчәш8ә5 fo јиэш8ә5 fo eeu 
23 09254 88DIU22434 ^ 
pSJU2UIB2g Ju2WLI2AO£) „5јигш826 POW 


6861—F961 'Sousumig oanduosaq :y j2ung 


(S661-P66T) рив (6861-7861) 512€1)u0;) UIPA шозу вәпиәләҹ цуг SULA, 10) эААТ, 3usmog Aq 52050835 зара ово 
CT ISVL 


The Accounting Review, October 2002 





95 8°86 
LLI 196 
ест £'L6 
971 L'66 
85 £66 
ЄТ £96 
p»VOMN 521402) 
тэш825 мәшишэлог) 
иргуј шо} ргамга 
5апига2 
јиәш8ә5 fo 
ә8ојиәма] 
„јигшва< 14214142404) 


рому J9041407) 21:44 fo эштод oyog 1528407 211 Zujajsoay sarupduoy por ‘пода esuajag Jo yuounredeg ир ur рорпјош ame злојоелиоо payuv > 





£c 
‚ 8C 


=| [IS Lier a 


501 
GEI 
ETI 


Еди 
£v 





poVOM 
iussa 
иргу 








С'6Ӯ 6v 68 001 
0'05 09 GET col 
|. 86r 601 ост 79% 
8'$6 9 ЕЛ п 
68L £ 61- 51 
ii E €'9 ЄТ 
= = 0'01 6 
== = 85 L 
СВР 001 СЕТ 081 
БЕН == 561 T? 
s DT 8'0- 9 
$200 ^W —— psVON 
зизшилзаогу quausag 
шоу раамэ иргуј 
5апи2аэ usus 
fuausag fo 2кмашшо) 
э801иэ42 4 


ostuaulsas ради 


(penuguo;)) 2 3 IS VL 


ПУ 


SOMS Заштцовјпову /3urreourdujg 
8ә01АЈӘЅ ЧИ ЭН 

8901АЈӘ$ SSOUISDEI 

17824 /ојевојоцА 
sonmn()/suoreorunuiulo;)/uongjodsuei1T, 
Surmjoegnusegq 

sjonpolq poJpurs pue poo, 

Surur PPW 


gsnpuy 


866Т-РббТ 82151015 aaydyiosaq :Я ]2uud 


McGowan and Vendrzyk—Cost Shifting and Segment Profitability 961 


percent, and whose mixed and commercial segments report an average ROA of 14.1 percent 
and 12.6 percent, respectively. These unconditional means suggest that ranked defense 
contractors do not have a market-power advantage over unranked contractors in extracting 
excess profits through within-segment cost shifting when competition is low. In 1994—1998, 
ranked firms report similar levels of profitability as in 1984-1989 (government = 17.7 
percent, mixed = 13.9 percent, and commercial = 13.9 percent), but unranked contractors 
report a lower average ROA than in 1984—1989 in all segments (government = 5.6 percent, 
mixed = 10.3 percent, and commercial = 8.9 percent). This suggests that as competition 
for defense contracts increases, ranked contractors maintain their mixed-segment profita- 
bility while unranked firms’ mixed-segment profitability decreases by 3.8 percentage points. 

The industry breakdown reported in Table 2 reveals that in both 1984—1989 and 1994— 
1998 the commercial segments represent a wide range of industries, whereas the mixed 
and the government segments cluster in: manufacturing, health services, and engineering 
and manufacturing services. These descriptive statistics support our use of INDUSTRY as 
a control variable when testing our hypotheses. 


IV. RESULTS 

Preliminary Analysis 

We first investigate whether Lichtenberg’s (1992) inference that government contractors 
enjoy higher ROA than other segments generalizes to our sample. Specifically, we test the 
relation between the percentage of segment revenues derived from government contracts 
and segment ROA in 1984—1989. Consistent with Lichtenberg (1992), we find that in 1984— 
1989, segments with the greatest percent of revenues derived from government contracts 
report the highest ROAs. Untabulated results suggest that the relation is not linear. Only 
segments with more than 90 percent of revenues derived from government contracts are 
significantly more profitable than the commercial segments (Е = 8.97, р = 0.003).!? 


Results of Hypothesis Tests 

Panel A of Table 3 summarizes the results of the repeated-measures ANOVA for the 
full model. We find significant SEGMENT TYPE (F = 2.33, p = 0.099), YEAR (F = 3.94, 
р = 0.001), and RANKED (F = 3.26, р = 0.072) main fixed effects. Both the interactions 
SEGMENT TYPE х YEAR (Е = 1.81, р = 0.018) and RANKED x YEAR (Е = 1.74, 
р = 0.071) are significant. The control variable, INDUSTRY, is also significant (Е = 8.13, 
p = 0.001). Untabulated results contrasting the least squares mean ROA for the six years 
1984—1989 (the early time period) with the least squares mean ROA for the five 
years 1994—1998 (the late time period) confirm a time period effect (F = 6.83, р = 0.009). 


10 We create five categories of segments with increasing percentages of segment revenues derived from government 
contracts. We tested the relation with 1984—1989 data and five segment categories in the following repeated- 
measures ANOVA model described in Section Ш: 


КОА. = p + $, + В, + (SR, tk Eg, + У, + (SY + (ВУ), + SRY gp + єр. (2) 


The only difference is that SEGMENT TYPE now takes on one of five values: (1) zero (commercial); (2) greater 
than zero and Jess than or equal to 30 percent (оу); (3) greater than 30 percent and less than or equal to 60 
percent (medium); (4) greater than 60 percent and less than or equal to 90 percent (high); and (5) greater than 
90 percent (government). To probe the robustness of the inference from this repeated-measures ANOVA, we 
repeated the test after grouping the segments into five different categories: purely commercial segments and the 
four quartiles of the variable percentage of segment revenues derived from government contracts. The results 
confirm our inferences that the relation is not linear and that government segments outperform commercial 
segments. 
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Hypothesis la 

Hypothesis 1a posits that a defense contractor's mixed segment ROA is higher than its 
government or commercial segment ROA when competition for defense contracts is low. 
However, Panel B of Table 3 (which presents conditional cell means and the results of six 
contrasts that test for differences in segment КОА by segment type) shows that in the 1984— 
1989 period, mixed segment profitability is not significantly different from commercial 
segment profitability (Е = 0.04, p = 0.834) and mixed segments are significantly less 
profitable than the government segments (Е = 8.27, p = 0.004). These results do not support 
Hla: mixed segments, where managers have the opportunity to shift costs, do not enjoy 
relatively higher profitability even in the 1984—1989 low-competition period. Removing 
observations with extreme values (those with ROAs more than two standard deviations 
away from the mean) does not affect the inferences. 

For completeness, Panel B also reports the results of analogous tests for the 1994—1998 
period. Consistent with the 1984—1989 period, mixed segment ROA is not significantly 
different than that of the commercial segments (F — 0.23, p — 0.634), but the government 
segment КОА 15 no longer significantly different from either the mixed segment ROA 
(Е = 0.10, p = 0.757) or the commercial segment ROA (Е = 0.15, р = 0.704).! 


Hypothesis 1b 

Hypothesis 1b proposes that ranked defense contractors' mixed segment ROA is higher 
than unranked contractors’ mixed segment ROA when competition for defense contracts is 
low. However, Panel C of Table 3, which presents the conditional cell means and the results 
of six contrasts that test for differences in segment ROA by segment type and contractor 
ranking, shows that in 1984—1989, the ranked firms’ mixed segments do not significantly 
outperform unranked firms' mixed segments (F — 0.12, p — 0.727). These results are 
consistent with the insignificant interaction SEGMENT TYPE x RANKED for the full 
model reported in Table 3, Panel А (Е = 0.39, р = 0.681) and do not support H1b. Again, 
removing observations with extreme values does not affect the results of testing НЉ. 

For completeness, Panel C of Table 3 also shows that in 1984—1989, there is no dif- 
ference between ranked and unranked contractors’ ROAs for either commercial or govern- 
ment segments. Panel C also reports that ш 1994—1998, consistent with 1984—1989, 
ranked contractors’ mixed segment ROAs are not significantly different than those of the 
unranked contractors’ mixed segments. During the later time period, however, ranked con- 
tractors’ commercial segment ROA and government segment ROA significantly exceed the 
unranked contractors’ commercial segment ROA (F = 9.44, p = 0.002) and government 
segment ROA (Е = 3.42, p = 0.065). The difference in ranked vs. unranked contractors’ 
commercial segment ROA is due to extreme values, because the difference is not significant 
after we remove observations with ROAs more than two standard deviations from the mean. 
In contrast, the ranked contractors’ government segments remain more profitable than those 
of unranked contractors (Е = 7.28, p = 0.007), even after removal of extreme values. 


Hypothesis 2a 
Panel D of Table 3 presents conditional cell means and the results of three contrasts 
that test for differences in the change, across the two time periods, in ROA by segment 


п Untabulated tests reveal similar results within the subsamples of ranked contractors and unranked contractors. 
In 1984—1989, ranked and unranked contractors’ government segment ROA significantly exceeds the ROAs of 
both their mixed and commercial segments. In 1994—1998, profitability does not vary significantly across seg- 
ment types (government, commercial, or mixed) for either ranked or unranked contractors. 


966 The Accounting Review, October 2002 


type. These contrasts allow us to test H2a, which posits that the decrease in mixed segment 
ROA across the two time periods is greater than the decline in either commercial or gov- 
ernment segment ROA. Panel D shows that, contrary to expectations, defense contractors 
did not suffer significantly steeper declines in profitability in their mixed segments relative 
to their commercial segments (F — 0.07, p — 0.791) or their government segments. In fact, 
the difference between the mixed segments' and the government segments' change in ROA 
is in the direction opposite that predicted by H2a—the ROAs of mixed segments decline 
less than the ROAs of government segments, as is apparent from inspection of the condi- 
tional cell means reported in Panel D of Table 3 (Е = 3.89, p = 0.049). These results do 
not support H2a, and removing extreme values does not affect the results of testing this 
hypothesis. For completeness, Panel D also reports that the drop in government segment 
ROA is also significantly steeper than the decline in commercial segment ROA (Е = 3.97, 
р = 0.047). 


Hypothesis 2b 

Panel E of Table 3 presents conditional cell means and the results of three contrasts 
that test for differences in the change across the two time periods in ranked vs. unranked 
contractors’ segment ROA by segment type. This allows us to test H2b, which posits that 
there is no difference in the reduction in profitability from 1984—1989 to 1994—1998 be- 
tween ranked and unranked contractors' mixed segments. Panel E reports that ranked de- 
fense contractors’ mixed segments did not experience significantly different changes in 
profitability compared to unranked defense contractors' mixed segments (F — 0.01, p 
= 0.914). These results are consistent with the insignificant interaction SEGMENT ТУРЕ 
X RANKED X YEAR for the full sample reported in Panel A of Table 3 (F — 1.06, p 
= 0.395). Removal of extreme values does not affect the results of testing H2b. Thus, we 
are unable to reject the null hypothesis. 

For completeness, Panel E reports contrasts revealing that the commercial and govern- 
ment segments of unranked firms experience significantly steeper declines in profitability 
than do commercial and government segments of ranked firms (F — 5.61, p — 0.019 and 
F — 3.56, p — 0.060, respectively). The difference in the change in ranked vs. unranked 
contractors’ commercial segment ROA is again due to extreme values, because the differ- 
ence is not significant after we remove observations with ROAs more than two standard 
deviations from the mean. In contrast, the government segments of unranked firms continue 
to suffer a significantly steeper decline in profitability than the government segments of 
ranked firms even after removal of extreme values (F — 8.47, p — 0.004). 


Sensitivity Tests 

We perform three types of sensitivity analysis on our data. First, our inferences remain 
the same using several alternative definitions of mixed segments, based on the following 
percentages of segment revenues derived from government contracts: between 0 and 80 
percent; between 0 and 75 percent; between 0 and 66.67 percent; between 10 and 
90 percent; between 20 and 90 percent; between 25 and 90 percent; between 33.33 percent 
and 90 percent; between 20 percent and 80 percent; between 25 percent and 75 percent; 
between 33.33 percent and 66.67 percent. Second, we run a model controlling for the 
natural log of segment assets, because segments that derive most of their revenues from 
government contracts may have the advantage of more fully utilizing government-owned 
assets, given that these segments are devoted to government work. Again, our inferences 
remain unchanged. Third, we restrict the 1994—1998 sample to be a subset of the 1984— 
1989 sample. (The full sample includes usable segments from the NAARS sample of 104 


E 
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contractors in any year of either time period). This restriction, which reduces the sample 
to 469 segments in 1984—1989 and 294 segments in 1994—1998 from 27 contractors in 
both time periods, leads to identical inferences.'* 


Discussion of Potential Nonaccounting Explanations for Unusual Profitability on 
Government Contracts 

We find no evidence that cost shifting is responsible for unusually high profits on 
government contracts in low-competition environments, despite managers’ opportunities to 
shift costs within mixed segments. These findings are inconsistent with the cost-shifting 
explanation suggested by Rogerson (1992) and Thomas and Tung (1992). Our results sug- 
gest that low competition for defense contracts results in excess profits on government 
contracts, even without cost shifting. If accounting (cost shifting) does not explain the 
excess profitability of government contracts, then what else can explain these excess profits? 
Testing alternative, nonaccounting explanations for the unusual profitability of government 
contracts is beyond the scope of this study, but we briefly offer possible alternative expla- 
nations suitable for exploration in the economics or industrial organization literature. 

Our results confirming excess profits on government contracts in the early, low- 
competition period (1984—1989) are consistent with Leitzel’s (1992) “‘captured regulator” 
theory, in which the DOD is a captured regulator that acts in the best interests of the defense 
industry.? Our evidence from 1984—1989 is also consistent with the argument that market 
forces allowed both ranked and unranked contractors to extract excess profits on government 
work in the 1980s. Given the heightened defense spending in the 1980s, if the defense 
market were a seller's market, then sellers could have extracted higher profits on this trade 
even without cost shifting, simply because of market forces. 

Our results for the later, higher competition period (1994—1998) suggest that reduced 
defense spending and increased competition in the 1990s affected ranked and unranked 
contractors differently. Specifically, unranked contractors! government segments experience 
steeper declines in ROA in the higher competition period than do ranked contractors’ gov- 
ernment segments. This disproportionate decline in ranked and unranked government- 
segment profitability is consistent with the Karpoff et al. (1999) argument that a few influ- 
ential contractors enjoy preferential treatment. However, ranking among the Top 100 
defense contractors could also indicate that these defense contractors have more managerial 
ability and stability, and ranked firms may have managed the reduction in the defense- 
contracting market better than unranked firms. Untabulated analyses are consistent with this 
second explanation. Ranked firms maintain the profitability of their government segments 
over time by shrinking government-segment assets in response to reductions in government 
business, whereas unranked firms do not. 


V. CONCLUSIONS AND LIMITATIONS 
We find that, in 1984—1989, defense contractors’ business segments that derive their 
revenues predominantly from government contracts are significantly more profitable than 


2 Specifically, in each sensitivity test we still find that (1) in 1984—1989, mixed segment ROA is not significantly 
higher than either government or commercial segment ROA (Hla); (2) іп 1984—1989, the profitability of the 
ranked contractors’ mixed segments is not significantly different from the profitability of unranked contractors’ 
mixed segments (H1b); (3) mixed segments do not suffer significant decreases in profitability from the early 

. (1984-1989) to the late (1994—1998) time period when compared with government or commercial segments 
(H2a); and (4) ranked defense contractors’ mixed segments did not experience a significant change in profitability 
when compared with the change in unranked contractors’ mixed segment ROA (H2b). 

13 See Rogerson (1989, 1994) for further background on the underlying economic incentives in defense contracting. 
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purely commercial segments or segments with a mix of commercial and government work. 
These results do not hold in the more competitive 1994—1998 period, when we observe no 
significant difference in the relative profitability (ROA) across government, commercial, 
and mixed segments. The equalization of profit rates in 1994—1998 results from a significant 
decrease in the ROA of the government segments, with the mixed segments showing no 
significant decrease in profitability over time. 

Our primary result is that we find no evidence that the defense contractors’ excess 
profits in the early time period (1984—1989) are attributable to cost shifting within segments. 
In contrast to the cost-shifting hypothesis, segments with a mix of government and com- 
mercial business (which present more opportunities for within-segment cost shifting) are 
not significantly more profitable than segments with predominantly government or only 
commercial business. 

Further analysis provides no evidence that either ranked or unranked defense contrac- 
tors use cost shifting to exploit a lack of competition. We find no significant difference 
between the ROAs of ranked and unranked contractors’ mixed segments in the low- 
competition, 1984—1989 time period. Ranked and unranked contractors’ highest average 
segment ROAs in 1984—1989 stem from their government segments, not their mixed seg- 
ments as the cost-shifting hypothesis predicts. Both ranked and unranked contractors’ mixed 
segment ROAs decline in the later, more competitive time period (1994—1998), but contrary 
to the cost-shifting hypothesis, the drop in mixed segments’ ROAs is not significantly 
steeper than the drop in commercial or government segments’ ROAs, for either ranked or 
unranked contractors. 

In summary, our findings are inconsistent with an accounting (cost shifting) explanation 
for the excess profitability of defense contractors. Although defense contractors have the 
opportunity to shift costs (Rogerson 1992; Thomas and Tung 1992), we find no evidence 
that Lichtenberg’s (1992) finding of excess profits on government contracts in the 1980s is 
attributable to cost shifting. As discussed in the results section, the unusually high profit- 
ability reported on government contracts when competition for contracts is low is more 
likely explained by nonaccounting factors, such as Leitzel’s (1992) “captured regulator" 
hypothesis or that the market for defense goods in the 1980s was a seller’s market. 

Several limitations hinder our ability to use segment profitability to draw unequivocal 
inferences about cost shifting. First, we are unable to measure cost shifting directly. We 
test our hypotheses with the limited segment data that firms report in their financial state- 
ments. More definitive tests of the relation between cost shifting and excess profits would 
require access to firms’ cost-accounting records. Second, we are unable to separate defense- 
contracting from nondefense-contracting revenues. It is possible that incentives and oppor- 
tunities to shift costs depend on which federal government procurement agency awards the 
contract. It is also possible that ranked defense contractors are unable to use their market 
power when negotiating with non-DOD (civil) agencies. Third, we are unable to capture 
across-segment cost shifting. Although we find no evidence of significant across-segment 
cost shifting within our sample (see footnote 3), we cannot rule out this possibility. 
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I. INTRODUCTION 

mployee stock options (ESOs) comprise a sizable portion of executive compensation 

(Hall 2000, 121; Business Week 2002), but financial statement preparers, financial 

statement users, regulators, and standards setters disagree on how ESOs should be 
reflected in the financial statements. In June 1993, the Financial Accounting Standards 
Board (FASB) released Exposure Draft: Accounting for Stock-Based Compensation (FASB 
1993) (hereafter Exposure Draft). The Exposure Draft would have required employers to 
recognize as an intangible asset the fair value of stock options at the grant date, to amortize 
this asset, and to record the asset's amortization as employee compensation expense. 

. Two years later, in October 1995, and after more than a decade of deliberations, the 
FASB issued Statement of Financial Accounting Standards No. 123, Accounting for Stock- 
Based Compensation (FASB 1995) (hereafter SFAS No. 123). SFAS No. 123 requires firms 
to disclose (in footnotes to the financial statements) the pro forma effects on earnings of 
employee compensation expense attributable to amortizing the fair value of employee stock 
options at the grant date. However, SFAS No. 123 does not generally require firms to 
recognize this ESO-related compensation expense in the income statement, although it 
encourages firms to do so. Instead, SFAS No. 123 permits firms to use Accounting Prin- 
ciples Board Opinion No. 25, Accounting for Stock Issued to Employees (AICPA 1972) 
(hereafter APB No. 25), which allows the firm not to recognize employee stock compen- 
sation expense if the grant meets two requirements at the grant date: the exercise price and 
the number of options are fixed, and the exercise price equals or exceeds the stock price. 
Most companies have been careful to meet these two requirements, presumably to avoid 
recognizing stock option-related expense in the income statement. 

In this study, we use the Ohlson (1995, 1999) and Feltham and Ohlson (1999) valuation 
models to compare the extent to which the APB No. 25, SFAS No. 123, and the Exposure 
Draft approaches to accounting for employee stock options reflect the market's assessment 
of the effects of employee stock options on firm value for a sample of 85 profitable com- 
puter software firms. In particular, we focus on whether investors view ESO expense dis- 
closures required by SFAS No. 123 differently from other components of income.! Investors 
may value ESO expense differently because stock options align the interests of employees 
and shareholders. Because employee stock options motivate employees to boost productiv- 
ity, profits, and especially stock price, Stewart (1997, Chapter 6) suggests that employee 
stock options give rise to a valuable intangible asset. Furthermore, this incentive-aligning 
motivation extends beyond the vesting period (the period over which SFAS No. 123 requires 
firms to expense options) to the time that employees exercise their options. This raises the 
possibility that an intangible asset exists even beyond the vesting period. Thus, unlike most 
expenses, investors may view ESO expense as providing information about an unbooked 
intangible asset as well as an expense. 

The motivational advantages of employee stock options are likely to be more important 
in knowledge-intensive industries with significant intellectual capital, such as the computer 
software industry. Engel (1997) reported that software firms had the highest ratio of options 


! Unless we state otherwise, “stock option expense" refers to stock option expense based on SFAS Мо. 123 
disclosures, i.e., based on amortization of the fair value of employee stock options. 
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granted to shares outstanding of any industry. Thus, we focus our analysis on the software 
industry because it provides us with a powerful setting to explore the extent to which the 
three methods of accounting for employee stock options reflect the market's assessment of 
the effects of employee stock options on firm value. We restrict our sample to software 
firms with positive net income to ensure the valuation model is well specified. 

Using a valuation model following from SFAS No. 123—which includes the disclosed 
ESO expense but not the estimate of the ESO asset—we find that the market appears to 
value ESO expense not as an expense but as an asset. That is, the market appears to value 
the ESO expense as if it serves as a proxy for an intangible asset associated with issuance 
of employee stock options that we omit from the valuation model. 

When we use a valuation model following from the Exposure Draft—which includes 
an estimate of the ESO asset as well as the ESO expense—we find that the ESO asset 
(measured as amortized fair value of employee stock options) is highly value-relevant, even 
more so than other assets of the firm. This result is consistent with émployee stock options 
creating a valuable intangible asset, i.e., contributed intellectual capital. Surprisingly, our 
results suggest that investors continue to value ESO expense as an asset even when we 
include the ESO asset in the valuation model. This suggests that the amortized ESO asset 
may not capture fully the future net economic benefit that investors expect the firm to reap 
as а result of issuing the employee stock options. When we repeat this analysis including 
the unamortized (gross) ESO asset in the valuation model, ESO expense is no longer value- | 
relevant. These results are consistent with investors believing that the intangible asset has 
а useful life longer than the option-vesting period. 

In contrast with the positively valued ESO expense, we find that the market negatively 
values selling, general, and administrative expense (SG&A), which includes the compen- 
sation expense paid to employees engaged in administrative and marketing activities. Thus, 
our results suggest that for profitable software firms, investors value ESO expense differ- 
ently from other components of income, and differently from other forms of compensation 
as reflected in SG&A. 

Our. results suggest that the approach proposed in the Exposure Draft on accounting 
for stock-based compensation better reflects the market's perception of the effect of em- 
ployee stock options on profitable software firms' value. In particular, our results are con- 
sistent with investors in profitable computer software companies perceiving that employee 
stock option grants create a valuable asset or investment. 

Our study extends the literature examining how investors assess the relation between 
ESO information and equity values. Aboody (1996) finds a significant negative relation 
between his estimate of the fair value of outstanding employee stock options and equity 
market value after controlling for the endogeneity bias induced by the mechanical relation 
between option values and share prices. Aboody (1996) must estimate ESO fair values 
because his sample period predates SFAS No. 123. Using data obtained from SFAS No. 
123 disclosures, Aboody et al. (2001) and Chamberlain and Hseih (1999) find a negative 
association between ESO expense and equity value after controlling for the endogeneity 
bias in a manner similar to Aboody (1996). In contrast to these studies that document a 
negative effect of employee stock options on firm value, we find a positive association 
between ESO expense and equity value, even after controlling for endogeneity bias. 

Differences between our findings and those of Aboody et al. (2001) and Chamberlain 
and Hseih (1999) are most likely attributable to sample differences. In particular, sample 
firms in the other two studies represent a broader set of industries and are not necessarily 
profitable. It is possible that employee stock options create a valuable intangible asset for 
profitable firms in knowledge intensive industries, but not for firms in other industries. The 
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evidence in Keating et al. (2002), that their measure of the fair value of employee stock 
options that Internet firms granted in ibd. is significantly positively associated with equity 
value, supports our conjecture. 

None of these other studies investigates the value-relevance of ESO | assets measured in 
accordance with the Exposure Draft, yet we find that this approach to accounting for em- 
ployee stock options better reflects the market’s perception of the effect of employee stock 
options on profitable software firms’ value. However, we cannot use our conclusions as a 
basis for a general policy recommendation. First, the generalizability of our inferences 
beyond knowledge-intensive industries is open to question. Second, we find a conflict be- 
tween the positive manner in which investors appear to value ESO expense, and the negative 
relation between current ESO expense and future abnormal earnings. This conflict could 
be an artifact of the restrictiveness of the simple first-order autoregressive abnormal earnings 
model we estimate. However, it also calls into question whether investors correctly assess 
the effect of employee stock options on profitable software firms’ value. 

We organize the remainder of the paper as follows: Section II develops the research 
design and our predictions; Section Ш describes the sample and data; Section IV presents 
the primary findings; Section V presents findings from additional analyses; and Section VI 
summarizes and concludes the study. 


П. RESEARCH DESIGN 
Description of Alternative Accounting Methods 

Prior to SFAS No. 123, APB No. 25 required firms to use the intrinsic value method 
to account for employee stock options. The intrinsic value of an option is the difference 
between its exercise price and the current price of the underlying stock. Intrinsic value 
excludes the value of the right to purchase the underlying stock at a fixed price for a 
specified future period. APB No. 25 requires employers to record stock option compensation 
cost as the difference between the market price of the stock and the amount an employee 
must pay to acquire the stock on the measurement date (i.e., when the employer knows the 
number of shares to which employees are entitled and their exercise price). For most ESOs, 
the measurement date and grant date are the same, although the measurement date may be 
later if there is uncertainty at grant date regarding the exercise price or the number of shares 
the employee may acquire. 

APB No. 25 does not require employers to recognize or disclose compensation expense 
for fixed-award employee stock options (1.е., at the grant date, the employer knows the 
number of shares to which an individual employee is entitled to purchase and their exercise 
price) if the exercise price equals or exceeds the stock price at grant date. Paragraph 56 of 
SFAS No. 123 criticizes APB No. 25's use of the intrinsic value method because it allows 
such nonrecognition while treating performance options, which may be less valuable than 
fixed options at the grant date, as compensation costs that might have to be recognized. 
(The number and exercise price of performance options depend on the manager's achieve- 
ment of a contractual measure of performance.) The business press criticized APB No. 25 
as well (e.g., Morgenson 1998; The Economist 1999). 

Because of these criticisms, coupled with the increasing use of stock options in lieu of 
salary and cash bonuses during the 1980s, the FASB began work on an alternative to APB 
No. 25. In 1993, the FASB issued the Exposure Draft that would have required employers: 
(1) to recognize the asset Prepaid compensation for the fair value of granted stock options 
at their grant date, and (2) to recognize the related compensation expense from amortizing 
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that asset over the options’ vesting period.? The offsetting entry credits the equity account 
Options outstanding and is extinguished only as options are forfeited, expired, or exercised. 

In paragraph 63 of the Exposure Draft, the FASB defends creating the Prepaid com- 
pensation asset by stating, “employee stock options represent probable future benefits be- 
cause employees have agreed to render future services to earn their options. Stock options 
also reduce future cash outflows otherwise necessary to compensate employees." The Ex- 
posure Draft engendered much controversy, most notably from preparers who were con- 
cerned by the prospect of deducting stock option-related employee compensation expense 
in the income statement. 

With the issuance of SFAS No. 123 two years later, the FASB yielded to political 
pressure while acceding to its critics. SFAS No. 123 suggests that employers estimate the 
fair value of an employee stock option at grant date using standard option-pricing models 
(e.g., the Black-Scholes option valuation model). SFAS No. 123 then allows firms either 
to disclose pro forma or to recognize the effects on earnings of employee compensation 
expense, computed by amortizing the fair value of employee stock options over the vesting 
period. Virtually all firms choose the pro forma disclosures rather than recognizing com- 
pensation expense on the income statement. Whereas the Exposure Draft would have re- 
quired employers to recognize and amortize Prepaid compensation and Options outstanding 
at grant date, SFAS No. 123 requires firms only to make a memo journal entry for the fair 
value of the employee stock options at grant date, and permits, but does not require, ат- 
ortizing the fair value of the options over the option-vesting period.’ Table 1 summarizes 
the accounting treatments under the three accounting methods. 


Benchmark Valuation Equations Based on APB No. 25 
This paper uses the Ohlson (1995, 1999) and Feltham and Ohlson (1999) valuation 
models to compare the extent to which the APB No. 25, SFAS No. 123, and Exposure 
Draft methods of accounting for employee stock options reflect the market’s assessment of 
firm value. In the valuation equation, the dependent variable is market value of common 
shares outstanding, and the two independent variables are abnormal earnings and book value 
of common equity. Following the theoretical work of Ohlson (1999) and Feltham and 
Ohison (1999), and the empirical application of Ohlson (1999) by Barth et al. (1999), we 
also estimate a first-order abnormal earnings forecasting equation for which the dependent 
variable is abnormal earnings and the independent variables are previous year's abnormal 
earnings and book value of common equity. Assuming that error terms of the first-order 
abnormal earnings forecasting equation are unpredictable with a mean of zero, Ohlson 
(1999, 151) shows that the coefficients of the independent variables in the forecasting 
ion determine the independent variables' relative importance in the valuation equation. 
Ohlson's (1999) result—linking the abnormal earnings equation with the valuation equa- 
tion—is intuitive. It implies that abnormal earnings are more important in valuation if 
current abnormal earnings are more predictive of next year's abnormal earnings. 
Because none of our sample firms recognize ESO expense per SFAS No. 123, reported 
earnings and book values of common equity reflect the APB No. 25 method of accounting 


? An employee's option grant vests at the date that the employee's right to receive or retain stock is no longer 
contingent on remaining in the employer's service. 
3 SFAS No. 123 does not allow employers to recognize the asset, Prepaid compensation. The Board agreed with 
respondents to the Exposure Draft that firms should not recognize Prepaid compensation because employees are 
not obligated to render the services required to zam the vesting rights associated with the options. 
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TABLE 1 
Financial Accounting Treatments of Employee Stock Options* 
Accounting Method Grant Date End of Year Exercise Date 
Continue APB No. 25/ No entry No entry Dr. Cash 
SFAS No. 123 Cr. Common stock 
disclosure 
Adoption of SFAS No. No entry Dr. Compensation cost Dr. Cash 
123 compensation ; 
expense recognition 
Cr. Paid-in capital— Dr. Paid-in capital— 
Employee stock Employee stock 
options options 
Cr. Common stock 
Exposure Draft on stock- Dr. Prepaid Dr. Compensation cost Dr. Cash 
based compensation compensation 
Cr. Options Cr. Prepaid Dr. Options 
outstanding compensation outstanding 


Cr. Common stock 


* Assumes that the stock option is a nonqualified stock option and that the exercise price is set equal to the fair 
market value of the underlying stock on the grant date. For simplicity, we have omitted the tax-related journal 
entries. 


for employee stock options. The benchmark APB No. 25 abnormal earnings and valuation 
equations are as follows: 


AEARN, = o, + e,AEARN,, , + @,BVE,,_; + e | (1a) 
MVE, = o,  o,AEARN, + o4BVE, + eM. (1b) 


AEARN, is abnormal earnings and equals NI, — rBVE, ,; NI, equals net income before 
extraordinary items and discontinued operations for fiscal year t; BVE, is the book value 
of common equity at the end of fiscal year t; MVE, is the market value of common shares 
outstanding at the end of fiscal year t; £^ and eM are error terms; and the i and t subscripts 
denote firms and years, respectively. Following Dechow et al. (1999) and Barth et al. (1999), 
we set the expected rate of return on book value of common equity, r, at 12 percent, the 
long-term return on equities. The error terms, 2“ and eM, reflect other information as well 
as random error. For ease of exposition, we use the same notation for coefficients and error 
terms across alternative pairs of abnormal earnings and valuation equations. 

Although defining AEARN based on net income before extraordinary items and dis- 
continued operations violates the clean surplus assumption in Ohlson (1995), it eliminates 
potentially confounding effects of large one-time items and is consistent with prior empir- 
ical research (e.g., Barth et al. 1999, 2000; Dechow et al. 1999; Hand and Landsman 2000).* 


* Ohlson (2000) points out that even bottom line net income will not satisfy the clean surplus equation under the 
pooling-of-interest method of accounting for business combinations and the APB No. 25 method of accounting 
for employee stock options. In each case, the problem arises from recording equity transactions using nonmarket 
prices. Future research undoubtedly will address the importance of Ohlson's (2000) observation for empirical 
work based on equations similar to Equation (1b). 
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Ohison (1999, 160) concludes that this approach is justified in empirical work because one- 
time items have no forecasting ability. 

As Barth et al. (1999, 208) observe, including BVE, , in the abnormal earnings equa- 
tion partially relaxes the assumption that the cost of capital associated with calculating 
abnormal earnings is a predetermined rate, because current and lagged BVE are highly 
correlated. In Equation (1а), о; reflects the persistence of abnormal earnings. Prior research 
(e.g., Barth et al. 1999, 2000; Dechow et al. 1999; Hand and Landsman 2000) leads us to 
expect that w,, the autocorrelation of abnormal earnings, is positive. Based on Ohlson 
(1995), we expect o, and a, to be positive. 


Valuation Equations Based on SFAS No. 123 

SFAS No. 123 requires crediting the equity account Paid-in capital —Employee stock 
options when employers debit ESO expense. We do not include Paid-in-Capital —Employee 
stock options in book value of common equity. Our rationale is that because the dependent 
variable in the valuation equation is the current market value of common shares outstanding, 
the related independent variable, book value of common equity, should include only those 
components of equity that are associated with common shares currently outstanding. Our 
approach follows Feltham (1995, 16), who also excludes obligations to issue equity from 
book value of common equity. Also note that if we include Paid-in capital —Employee 
stock options in book value of common equity, then book value of common equity would 
not drop when firms expense employee stock options. This result differs from other types 
of employee compensation expense, which lower both net income and book value of com- 
mon equity. 

Under SFAS No. 123 recognition rules, ESO expense reduces net income to defined 
pro forma net income, with an equal decrease in ending book value of common equity. 
Therefore, our accounting treatment satisfies the clean surplus equation because the de- 
crease in book value of common equity equals the decrease in net income attributable to 
ESO expense. 

Abnormal earnings and valuation equations that result from applying the SFAS No. 
123 approach are as follows: 


AEARNESO, = e, + e,AEARNESO, , + @,BVE_ADJ,,., += (28) 
MVE, = o; + ao,AEARNESO, + o,BVE. ADI, + e. _ 25) 


MVE, is defined previously; AEARNESO, is abnormal earnings and equals NI, — rBVE.. 
АР], ; – ESOEXP,; ESOEXP, is ESO expense and equals reported net income less SFAS 
No. 123 defined pro forma net income;$ BVE. .ADJ, is adjusted book value and equals 
BVE, less ESOEXP, accumulated since 1995:7 and e^ and e™ are error terms. Equations 
(2a) and (2b) restate earnings and book value of common equity to recognize ESO expense 
based on SFAS No. 123. If recognizing ESO expense per SFAS No. 123 better reflects 


5 If we include Paid-in capital —Employee stock options in book value of common equity, then our accounting 
treatment can satisfy the clean surplus equation only by interpreting the credit to Paid-in capital—Employee 
stock options as an issuance of common stock. 

5 ESOEXP is the additional stock option-based compensation expense, net of a provision for income taxes. 

7 As Table 1 shows, this adjustment of BVE to obtain ВУЕ_АРЈ does not take into account that when employees 
‚ exercise their options, there is a greater increase in book value of common equity under SFAS No. 123 and the 
Exposure Draft than under APB No. 25. This does not play a material role for our sample because most options 
have three-year or longer vesting periods, so those exercised in 1996 through 1998 come primarily from op- 
tions granted prior to 1995. Options granted prior to 1995 do not cause a problem at the exercise date because 
accounting rules under APB No. 25 apply rather than SFAS No. 123. 
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investors’ perceptions of the underlying economic reality, then Equation (2b) should have 
more explanatory power than Equation (1b). We make the same coefficient predictions for 
Equations (2a) and (2b) as we do for Equations (la) and (1b), о), «,, and a, > 0. 

To assess whether the market values ESOEXP similarly to other components of earn- 
ings, we extend Equations (2a) and (2b) by including ESOEXP as an additional independent 
variable: 


AEARNESO, = o + e,AEARNESO,, , + @,ESOEXP,,, + e,BVE АР}; + ef (За) 
MVE, = o, + e, AEARNESO, + a,ESOEXP, + «;BVE_ADJ, + єм. (3b) 


If the market values ESOEXP differently from other components of income, then c, will 
differ from zero. Similarly, if current ESOEXP forecasts future abnormal earnings differ- 
ently from other components of income, then w, will differ from zero. Because ESOEXP 
is a component of AEARNESO, the total valuation coefficient on ESOEXP equals —o, 
+ œ? Thus, if —a, + а, = 0, then ESOEXP is irrelevant for valuation. We test the value 
irrelevance condition —a, + o, = 0 against the alternative that —a, + a, 0. Evidence 
that ESOEXP is value irrelevant would suggest that investors perceive that APB No. 25's 
method of accounting for ESOs captures correctly their underlying economic effects on 
firm value. Analogously, the total autoregressive coefficient on ESOEXP equals —w, + œ. 
Thus, if —w, + о; = 0, then ESOEXP is irrelevant for forecasting abnormal earnings. We 
test the forecasting irrelevance condition —«, + œ, = 0 against the alternative that —w, 
+ о, # 0. 


Valuation Equations Based on the Exposure Draft 

The Exposure Draft on accounting for stock-based compensation would have required 
employers to debit an asset, Prepaid compensation, at the grant date and to credit Options 
outstanding. For the same reasons that we do not consider Paid-in capital —Employee stock 
options as part of book value of common equity in the SFAS No. 123 approach, we also 
. do not include Options outstanding as part of book value of common equity in the Exposure 
Draft approach. Therefore, BVE. ADJ and the other variables have the same values as in 
the SFAS No. 123 approach, and Equations (3a) and (3b) also apply to the Exposure Draft 
approach. | 

However, just as Equations (3a) and (3b) isolate the ESO expense component of 
AEARNESO, we now can isolate the Prepaid compensation component of BVE. ADJ 
(ESOASSET). This is the book value of the Prepaid compensation related to unvested 
employee stock options outstanding at the fiscal year-end. The abnormal earnings and val- 
uation equations resulting from the Exposure Draft rules are as follows: 


AEARNESO, = оџ + 0; АЕАЕМЕЗО, _, + o:ESOEXB,, , + о,ВУЕ_АР),, 


+ e4ESOASSET,, , + e (да) 
MVE, = a, + а АБАВМЕЗО, + œ ЕЗОЕХР, + a,BVE. ADJ, 
+ o4ESOASSET, + ЕМ. (45) 


In comparison to Equations (3a) and (3b), Equations (4a) and (4b) allow the ESO asset 


* Viewing the total valuation coefficient as —a, + a, follows the approach adopted by Ohlson (1999, 150) and 
Barth et al. (1999, 209). The same concept applies to the abnormal earnings forecasting equation (Barth et al. 
1999, 208). 


Bell, Landsman, Miller, and Yeh— Valuation Implications of Stock Option Accounting 979 


(ESOASSET) to have a total coefficient that differs from other components of equity book 
value. If the market does not value ESOASSET as an asset, then a, + a, = 0. If the market 
values ESOASSET similarly to other net assets, then we expect a, = 0.? However, if the 
market values ESOASSET more highly than other net assets, then we expect a, > 0. Such 
a finding would support Stewart's (1997, Chapter 6) view that employee stock options give 
rise to a valuable intangible asset—a form of intellectual capital. We make no predictions 
for e, and w,. 


Estimating ESOASSET 

Because the FASB did not adopt the Exposure Draft, we have to estimate ESOASSET 
as ESOASSET, = ESOASSET, , + fair value of ESOs granted in year t — fair value of 
forfeitures during year t — before-tax ESO expense in year t. This updating equation for 
ESOASSET, is analogous to the updating equation for net property, plant, and equipment. 
The fair value of employee stock options granted in year t is analogous to new purchases 
of property, plant, and equipment; forfeitures during the year t are analogous to sales and 
retirement of net property; plant, and equipment; and ESO expense is analogous to depre- 
ciation. The Exposure Drajt expected firms to use this updating equation for ESOASSET,.!? 

We operationalize the estimate of ESOASSET, by Equation (5), which approximates 
the updating equation for ESOASSET, For t — 1996, 1997, and 1998: 


t 


ESOASSET,- У [(ESO С, – ESO Е) x ЕУ ESO, – [ESOEXP,/(] — D] (5) 


у=1995 
where: 


ESO..G, — number of options the employer granted during year y; 
ESO. F, = number of options employees forfeited during year у; 
FV_ESO, = weighted-average fair value per share for ESOs the employer granted 
during year y; and 
T = assumed marginal corporate tax rate of 0.35 (all sample firms are prof- 
itable in all sample years). 


In Bquation (5), we measure the fair value of employee stock options granted in year 
y as ESO..G, multiplied by FV_ESO, and the before-tax ESO expense as ESOEXP,/(1 
— T). The summation in Equation (5) begins in the year 1995 because the SFAS No. 123 
ESO expense numbers include the expense of options granted from 1995 and going forward. 

Data limitations require that we approximate the other term in Equation (5), the fair 
value of forfeitures. We would prefer to calculate the fair value of forfeitures by multiplying 
the number of options employees forfeited by the weighted-average of the fair value per 


р This approach is in the spirit of Feltham and Ohlson (1995, Proposition 3). However, the accounting for ESO- 
ASSET described in Table 1 implies that ESOASSET should be correlated, but not perfectly correlated, with 
Options outstanding. Therefore, ESOASSET and Options outstanding will tend to net to zero, in which case an 
alternative plausible definition of value irrelevance is a, = 0. Results reported later reveal that ESOASSET is 
value relevant for most regressions under either definition. 

10 However, the Exposure Draft required that the fair value af ESOs granted in year t be reduced by estimated 
forfeitures over the life of the grant, and that actual forfeitures during year t be reduced by estimated forfeitures 
during year t. Estimated forfeiture numbers are not available to us. Although estimated forfeitures over the life 
of the grant and the sum of estimated forfeitures in cach year of the grant eventually cancel, excluding estimated 
forfeitures in the updating equation results in an overestimate of ESOASSET,. 
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share of forfeitures. However, we do not have the weighted-average fair value of forfeitures 
by year. Therefore, we approximate the fair value of forfeitures in any year y by multiplying 
the number of options employees forfeited during year y by the weighted-average fair value 
per share for employee stock options granted in year y. This approximation is exact for 
employee stock options that are granted and forfeited in the same year. To the extent that 
forfeitures stem from grants in earlier years, the ESO. F, multiplied by FV_ESO, subtrac- 
tion in Equation (5) attributable to forfeitures is misestimated. However, the mean (median) 
ratio of option forfeitures to options outstanding for the firms in our sample is approximately 
11 percent (7 percent). This suggests that it is unlikely that measurement error in ESO- 
ASSET relating to forfeitures will be material." 

We estimate cross-sectional regressions for each abnormal earnings equation for 1997 
and 1998 and for each valuation equation for 1996, 1997, and 1998, as well as pooled 
regressions for each equation using year fixed-effects. To minimize the effects of scale 
differences across sample firms (Barth and Clinch 2001), we estimate all equations after 
scaling by number of shares outstanding at fiscal year-end." We report regression t-statistics 
using White- (1980) corrected standard errors and consider t-statistics with associated two- 
sided p-values less than 0.05 as statistically significant. We do not report constants from 
pooled fixed-effects regressions. 


Ш. SAMPLE SELECTION AND DESCRIPTIVE STATISTICS 
Sample firms meet the following data requirements: 


1. Listed in software or related service industry on Compustat, SIC Code = 7370- 
7379, as of October 1999. 

2. Financial statement and market value data available on Compustat for 1995, 1996, 

1997, and 1998. 

Report positive earnings in 1996, 1997, and 1998. 

Report nonnegative owner’s equity in 1995, 1996, and 1997. 

Employee stock option data from footnote disclosures mandated under SFAS No. 

123 are available from firms’ 1996, 1997, and 1998 financial statements. 


iA PA 


We adopt the first requirement, which results in a potential sample of 815 firms, because 
employee stock options are material motivational mechanisms in knowledge-intensive сот- 
puter software firms. The second requirement, which ensures data availability, reduces the 
potential sample to 488 firms. 

‚ The third requirement, which further reduces the potential sample to 129 firms, con- 
strains the sample to profitable, mature, and stable companies. Unreported diagnostic tests 
motivated by Hayn (1995) reveal that when we estimate valuation models separately for 
firms with positive and negative earnings, abnormal earnings have positive and negative 
coefficients, respectively. The negative coefficient for firms with negative earnings suggests 
that our valuation model is not specified correctly for such firms. For example, earnings 
for such firms may be a proxy for other information, such as information about research 
and development investment, especially for high-growth or start-up companies. Therefore, 
we restrict our tests to firms with positive earnings where our valuation model is better 


п We also estimated versions of Equations (4a) and (4b) using alternative measures of ESOASSET resulting from 
different assumptions regarding options exercisable, exercised, and forfeited, including setting forfeitures to zero. 
Inferences based on these alternative versions essentially are the same as those reported below. 

12 fn all regressions, we include the inverse of number of shares as а regressor and suppress the intercept, although 
inferences are unaltered when we include an intercept. In addition, inferences from unscaled and equity book 
value deflated regressions essentially are the same as those from the reported per share regressions. 
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specified. Consequently, the generalizability of our inferences is limited because most com- 
puter software firms were unprofitable during the years sampled. 

The fourth requirement, which eliminates ten additional firms, constrains the sample to 
companies with positive beginning owner's equity to ensure that the firm's cost of capital 
in calculating abnormal earnings (rBVE,_,) is positive. The fifth requirement, which elim- 
inates an another 29 firms, ensures we can obtain ESO data to estimate the accounting 
variables. Following application of the fifth requirement, we eliminated five more firms 
with substantially larger total market capitalization relative to the remaining sample. Infer- 
ences relating to reported findings are unaffected by inclusion of these five additional firms. 
The final sample includes 85 software firms that meet the data requirements in 1996, 1997, 
and 1998, ensuring we estimate valuation and abnormal earnings equations on a common 
sample of firms. 

Annual SFAS No. 123 ESO expenses include amortizations from options granted be- 
ginning in 1995. Paragraph 54 of SFAS No. 123 notes that most sample firms require a 
vesting period of three years or longer. Therefore, the full effects of applying SFAS No. 
123 on pro forma net income will not be evident until about 1998. Thus, our ESOEXP and 
ESOASSET estimates are likely understated in 1996 and 1997, which could affect their 
regression coefficients in those years. 

Table 2’s descriptive statistics reveal that, on average, the market value of equity far 
exceeds the book value of equity for our sample firms. In contrast to prior research on 
firms drawn from a broad cross-section of industries (Barth et al. 1999, 2000), our sample 
firms’ abnormal earnings are positive, on average. These two findings are likely partially 
attributable to restricting our sample to firms with positive earnings, but they are also 
consistent with computer software companies’ being high-growth entities. Mean (median) 
per-share values of ESO expense (ESOEXP) increase over 1996, 1997, and 1998 from 0.09 
to 0.15 to 0.24 (0.05 to 0.11 to 0.18), respectively, which is consistent with systematic 
understatement of ESOEXP in the first two years following the statement adoption in 1995. 
On average, the ESO asset associated with amortized unvested stock options (ESOASSET) 
is approximately 7 percent of equity book value. 

Table 3 reveals that most of the variables are correlated with each other. Notably, equity 
market value is highly correlated with: (1) reported equity book vàlue and abnormal earn- 
ings, and (2) equity book value and abnormal earnings adjusted to reflect ESO expense. 


IV. RESULTS 

Benchmark (APB No. 25) Models 

Panels А and B in Table 4 present the benchmark results from estimating abnormal 
earnings and valuation Equations (1a) and (1b). In Panel A's abnormal earnings forecasting 
Equation (1a), the coefficient on lagged abnormal earnings (w,) is positive and significant 
in 1998 and in the pooled estimation. The annual and pooled sample coefficient estimates, 
which range from 0.31 to 0.47, are similar to those reported in prior research for samples 
based on broad cross-sections of firms drawn from many industries (Dechow et al. 1999; 
Barth et al. 1999). Hence, profitable software firms appear to exhibit persistence in abnormal 
earnings similar to that for firms in other industries. The coefficient on equity book value 
(w,) is near zero, which is consistent with prior research (Barth et al. 1999), but, in contrast 
to prior research, it is insignificant in both years and in the pooled estimation. 

Turning to the valuation Equation (1b), Panel B of Table 4 reveals that except for the 
abnormal earnings coefficient in 1996, the coefficients on abnormal earnings and equity 


P Jt is difficult to predict the exact effect of measurement error, absent knowledge of the correlation structure of 
the measurément error with the variables included in a particular regression. | 
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TABLE 2 
Descriptive Statistics for Market Value, Book Value, Abnormal Earnings, ESO Expense, and 
ESO Asset Estimates, for a Sample of 85 Profitable Computer Software Firms 


Variable Year n Median Mean Std. Dev. 
MVE Pooled 255 19.75 23.15 14.09 
1998 85 2444 27.14 16.15 
1997 85 21.13 23.11 12.98 
1996 85 16.13 19.20 11.81 
BVE Pooled 255 4.44 5.03 3.13 
1998 85 5.33 5.82 3.26 
1997 85 4.28 5.02 3.09 
1996 85 3.70 4.26 2.86 
BVE. ADI Pooled 255 422 4.74 3.08 
1998 85 4.77 5.33 3.24 
1997 85 4.00 4.75 3.06 
1996 85 3.52 - 4.13 2.84 
AEARN Pooled 255 0.18 0.20 0.42 
1998 85 0.21 0.22 0.47 
1997 85 0.20 0.19 0.40 
1996 85 0.16 0.20 0.40 
AEARNESO Pooled 255 0.08 0.06 0.46 
1998 85 0.01 0.00 0.52 
1997 85 0.09 0.05 0.41 
1996 85 0.08 0.11 0.43 
ESOEXP Pooled 255 0.10 0.16 0.18 
1998 85 0.18 0.24 0.23 
1997 85 · 0.11 0.15 0.15 
1996 85 0.05 0.09 0.11 
ESOASSET Pooled 255 0.25 0.37 0.44 
1998 85 0.26 0.49 0.54 
1997 85 0.26 0.39 0.43 
1996 85 0.13 0.24 0.28 


Variable definitions (we deflate to a per-share basis by dividing by number of shares outstanding at fiscal year- 
end): 
MVE = market value of common shares outstanding at fiscal year-end; 
BVE = book value of common equity as of fiscal year-end; 
BVE.ADJ = BVE minus ESOEXP accumulated since 1995; 
AEARN = abnormal earnings measured as net income before extraordinary items and discontinued operations, 
minus 0.12 x BVE (Gagged one year); 
AEARNESO = abnormal earnings after ESO expense measured as net income before extraordinary items and 
discontinued operations, minus ESOEXP, minus 0.12 х BVE_ADJ (lagged one year); 
ESOEXP = ESO expense measured as reported net income minus pro јата net income per SFAS Мо. 123 
disclosure; and 
ESOASSET = ESO asset associated with unvested employee stock options as of fiscal year-end. ESOASSET 
corresponds to the Exposure Drafts asset Prepaid compensation calculated from Equation (5). 





Ue 
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TABLE 3 
Pearson Correlations among Variables: Market Valne, Book Value, Abnormal Earnings, ESO 
Expense, and ESO Asset Estimates 
Variable MVE BVE  BVE.AD]  AEARN  AEARNESO  ESOEXP ЕЅОАЅЅЕТ 
Panel А: Pooled across Years (п = 255) 
MVE 1.00 
BVE 0.49 1.00 
BVE..ADJ 0.46 0.99 1.00 
ARARN 0.42 0.14 0.15 1.00 
AEARNESO 027 0.09 0.13 0.94 1.00 
ESOEXP 0.32 0.14 0.04 —0.02 —0.37 1.00 
ESOASSET 0.30 0.01 —0.03 0.03 —0.12 0.41 1.00 
Panel B: 1998 (n — 85) 
MVE 1.00 
BVE 0.48 1.00 
BVE_ADI 0.45 0.99 1.00 
AEARN 0.38 0.02 0.03 1.60 
AEARNESO 022 0.01 0.06 0.92 1.00 
ESOEXP 0.28 0.05 —0.08 —0.07 —0.45 1.00 
ESOASSET 024 = —0.10 —0.14 0.02 —0.14 0.38 1.00 
Panel C: 1997 (n = 85) 
MVE 1.00 
BVE 0.45 1.00 
BVE_ADJ 0.43 1.00 1.00 
AEARN 0.47 0.09 0.09 1.00 
ARARNESO 0.37 0.05 0.07 0.94 1.00 
ESOEXP 0.26 0.13 0.04 0.68 —0.25 1.00 
ESOASSET 0.18 | —0.04 —0.07 —0.01 —0.11 0.31 1.00 
Panel D: 1996 (п = 85) 
MVE 1.00 
BVE 0.45 1.00 
ВУВЕ_АРЈ 0.44 1.00 1.00 
AEARN 0.45 0.37 0.37 1.00 
AEARNESO 036 0.33 0.35 0.97 1.00 
ESOEXP 0.24 0.09 0.03 —0.07 —0.32 1.00 
ESOASSET 0.47 0.08 0.06 0.08 —0.03 0.41 1.00 


* See Table 2 for definitions of variables. 


book value are significantly positive in the pooled sample and across all years. The abnor- 
mal earnings coefficients, which range from 9.07 to 16.28, are somewhat higher than those 
reported in Barth et al. (1999) for firms in most other industries, which is somewhat un- 
expected given that autoregressive persistence parameters (w,) for our sample firms’ 
abnormal earnings are similar to those reported in Barth et al. (1999). 
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TABLE 4 | 
Regressions of Abnormal Earnings and Equity Market Value Based оп АРВ №. 25 
Accounting for Stock-Based Compensation Expense, for 85 Profitable Software Firms* 


CONSTANT AEARN BVE Model 


Year п Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic R? 


Panel A: Abnormal Earnings Equation 
АЕАКМ, = o, + o, AEARN,, , + @;BVE,,_, + 8% 


Pooled 170 — — 0.39 2.66 0.02 1.69 0.203 
1998 85 —0.55 —1.15 0.47 2.99 0.02 1.09 0.221 
1997 85 —0.11 —0.28 0.31 1.31 0.02 1.55 0.179 


Panel B: Valuation Equation 
MVE, = a + a, AEARN, + &,BYE, + el 


Pooled 255 — — 13.12 525 3.58 21.57 0.780 
1998 85 -21.05 —1.91 14.25 4.55 3.87 12.86 0.809 
1997 85 10.18 —1.16 16.28 5.17 3.45 14.02 0.797 
1996 85 —0.83 —0.11 9.07 1.81 3.26 12.56 0.720 


* See Table 2 for definitions of all variables except CONSTANT. 
Estimates for all equations are in per-share form with intercepts surpressed. 
Included in the scaled models is the regressor CONSTANT (the inverse of number of shares outstanding at fiscal 


year-end) to estimate the intercept for the corresponding unscaled models. 
CONSTANT coefficients and associated t-statistics for pooled fixed-effects regressions are not reported. 


The coefficients on common shareholders’ equity book value range from 3.26 to 3.87. 
Untabulated test statistics reveal that these coefficients significantly exceed 1.00. Absent 
accounting conservatism, the Ohlson (1995) model predicts the equity book value coeffi- 
cient to equal 1.00. Conservative accounting results in svstematic understatement of equity 
book value and, hence, systematic overstatement of its valuation coefficient. 


SFAS No. 123 Models 

Panels A and B in Table 5 present the results of estimating the abnormal earnings 
forecasting and valuation Equations (2a) and (25) under фе SFAS No. 123 approach, which 
requires disclosure of ESO-related compensation expense but not an ESO-related asset. 
Regarding Equation (2a), Panel А reveals that the coefficient on lagged abnormal earnings 
adjusted for employee stock option expense (w,) is positive and once again significant in 
1998 and in the pooled estimation. The annual and pooled sample coefficient estimates 
range from 0.35 to 0.46, which are similar to those reported for unadjusted abnormal 
earnings in Table 4. As with unadjusted equity book value in Table 4, the coefficient 
estimates for adjusted equity book value (о) are near zero and insignificant. The notable 
difference between Table 4, Panel А, and Table 5, Panel A, is that the abnormal earnings 
forecasting model explanatory power drops by approximately 40 percent when we adjust 
abnormal earnings and equity book value for ESO expense. Although we cannot directly 
compare R? values because dependent variables differ across the two tables, the drop in 
explanatory power is nonetheless consistent with ESO expense having a different abnormal 


à 
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TABLE 5 
Regressions of Abnormal Earnings and Equity Market Value Based on SFAS No. 123 
Accounting for Stock-Based Compensation Expense Recognition Rules, for 85 Profitable 
Software Firms* i 


CONSTANT AEARNESO BVE_ADJ Model 


Year _n_ Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic R 
Panel A: Abnormal Earnings Equation 
AEARNESO, = оу + o, AEARNESO,, , + 9,BVE ADJ,, , + #% 


Pooled 170 — — 0.41 2.88 —0.00 —028 0.124 


1998 85 —0.67 –1.32 0.46 2.64 —0.00 —0.20 0.128 
1997 85 —0.23 —0.61 0.35 1.69 —0.00 —0.12 0.108 


Panel B: Valuation Equation 
MVE, = a + a AEARNESO, + a,BVE ADJ, + = 


Pooled 255 — — 5.47 2.09 4.11 20.00 0.724 
1998 85  —24.85 — 1.82 4.44 1.03 4.52 12.13 0.738 
1997 85 —8.57 —0.95 10.47 2.99 3.95 12.87 0.743 


1996 85 —2.38 —0.31 4.05 0.99 3.63 12.10 0.692 


* See Table 2 for definitions of all variables except CONSTANT. 

Estimates for all equations are in per-share form with intercepts surpressed. 

Included in the scaled models is the regressor CONSTANT (the inverse of number of shares outstanding at fiscal 
year-end) to estimate the intercept for the corresponding unscaled models. 

CONSTANT coefficients and asscociated t-statistics for pooled fixed-effects regressions are not reported. 


earnings persistence parameter from the other earnings components. That is, adjusting eq- 
uity book value and abnormal earnings for ESO expense in Panel A of Table 5, without 
permitting ESO expense to have a different total coefficient from other expense components 
of income, induces model misspecification. Alternatively, the drop in explanatory power 
could also be attributable to measurement error in the adjusted abnormal earnings and equity 
book value variables, induced by noisy ESO adjustments. 

Turning to the valuation Equation (2b), Panel B of Table 5 reveals that the coefficients 
on adjusted abnormal earnings are positive in all estimations, but significant only in 1997 
and for the pooled sample. The coefficients on adjusted equity book value are significantly 
positive in the pooled sample and across all-years. The AEARNESO valuation coefficients 
and model explanatory power for Panel B are lower in Table 5 than in Table 4. Again, the 
drop in explanatory power, which is significant, is consistent with either investors' assessing 
ESO expense differently from other expenses, or with ESO adjustments inducing measure- 
ment error in accounting variables. Tables 6 and 7, in which we permit ESO expense to 


м We determine whether model explanatory power differs between the two non-nested valuation Equations (1b) 
and (2b) using the Vuong (1989) likelihood ratio test, which permits comparison of explanatory power of two 
alternative models without assuming under the null that either model is the correct model. The explanatory | 
power for Equation (1b) is significantly higher than that of Equation (2b) at less than the C.01 level in 1997, 

. 1998, and for the pooled sample, and at the 0.05 level in 1996. 
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have a separate coefficient, provide evidence on which interpretation is more descriptively 
valid. 

To assess incremental effects of ESO expense (ЕЗОЕХР) in the forecasting and valu- 
ation equations, Panels A and B in Table 6 present the results of estimating the abnormal 
earnings and valuation Equations (3a) and (3b), which permit ESOEXP to have different 
coefficients from adjusted abnormal earnings. Panel A indicates that ESOEXP has predictive 
ability for the next period AEARNESO. In particular, the total coefficient on ESOEXP 
(—w, + œ) is significantly negative іп 1998 and for the pooled sample, indicating that 
higher current ESO expenses predict lower future abnormal earnings. 

Panel B of Table 6 reveals strong evidence that ESOEXP is value-relevant. The coef- 
ficients on ESOEXP range from 43.61 to 54.48 and are significant in all three years and 
for the pooled sample, indicating that investors value ESOEXP significantly differently from 
other earnings components. Moreover, the total ESOEXP coefficient (~a; + c) is signif- 
icantly positive in all three years and for the pooled sample, which is consistent with 
investors viewing ESOEXP as an asset rather than an expense. 

The abnormal earnings equation results in Panel A of Table 6 suggest that the ESOEXP 
valuation coefficient should be negative, not positive. The Ohlson (1995) model predicts 
that if higher ESOEXP leads to lower future abnormal earnings, then the market should 
value ESOEXP negatively. One explanation for finding that ESOEXP has a positive coef- 
ficient in the valuation equation and a negative coefficient in the abnormal earnings fore- 
casting equation is that our models omit an intangible asset ESOASSET) that is associated 
with issuance of employee stock options. Thus, we now investigate whether investors still 
appear to value ESOEXP positively even after we control for the ESOASSET using the 


Exposure Draft model approach. 


Exposure Draft Models 

In Table 7, Panels A and B present results of estimating the abnormal earnings and 
valuation Equations (4a) and (4b) under the Exposure Draft approach, which allows the 
total ESOEXP coefficients to differ from those on adjusted abnormal earnings and also 
includes ESOASSET, an estimate of the ESO asset measured as amortized fair value of 
unvested employee stock options. Panel A reveals that including ESOASSET does not help 
predict abnormal earnings and that its inclusion has little effect on the full ESOEXP co- 
efficient in the abnormal earnings regression (~œ, + ,). As in Panel A for Table 6, 
ESOEXP is significantly negatively associated with next year's adjusted abnormal earnings, 
in 1998 and for the pooled sample. 

Turning to the valuation Equation (4b), as in Panel B for Table 6, the incremental coef- 
ficient on ESOEXP is significantly positive. Relative to Table 6, the incremental ESOEXP 
coefficient drops by approximately one-third when we include ESOASSET. The total 
ESOEXP coefficient (Ce, + œ) is significantly positive; therefore, ESOEXP is value- 
relevant. Regarding ESOASSET, its incremental coefficient is significantly positive, ranging 
from 7.11 to 19.97, and tests confirm that the total coefficient (a, + ол) is significantly 
positive, so ESOASSET is also value-relevant. These results are consistent with investors’ 
not only valuing ESOASSET as a firm asset, but also with their valuing ESOASSET more 
highly than other net assets. This finding also supports Stewart's (1997) view that employee 
stock options create an intangible asset—a form of intellectual capital. 


Do Investors Positively Value ESO Expense Even Though It Is Negatively Related to 
Next Period's Abnormal Earnings? 

The evidence in Table 7 that investors positively value ESOEXP even though ESOEXP 
is negatively related to future abnormal earnings is contrary to theory (Ohlson 1999, 151). 


987 


Bell, Landsman, Miller, and Yeh— Valuation Implications of Stock Option Accounting 


‘patiodar jou am suorssaidar sjoopro-poxg po[ood Joy вопзцеја-) pojerosse pue 8112120200 INVLSNOO 

"s[opour po[eosun 

Зитриодзалоо әр 10] з4еотауит IY IPUIN o) (риз-1вод [698g је Surpuejsjno залеце Jo Joqumu Jo әзләлш от) LNVLSNOO 108891331 әр st s[opour po[eos оф ur POPAT 
"pessonims ydau; IM ооу әлецв-әй ш are suonenbo [8 Joy sayeunsy, 

“LNVLSNOO 1d20xo se[quuma Це jo епопүшуәр 20у Z IRL 995, 


00'0 ' L9LO c0 Ol 09'C 8rv 8775 УСС 9001 18'0– ILS- 58 9661 











0070 €28'0 Soot 167 BP's v€' Sy Isp СРТ vLl- SPSI- S8 661 
0070 сѕ80 0 сте УГ Т9'ЄР 79+ OS'ET У OST- 58 8661 
00'0 580 ФГИ 062 STOL #89 £9'S 871 — E 667  роюоа 
anjpa-d al ONSHDIS4 Mapo  ousuvis4 JUAJ  ousupI-1 MANJOJ онери мар) ч 124 
"ym pasnipy — Зичи ИИ 2A ЧИ 

osaNuvay — ПРИ Тау ЛАН АХЯО$Я ОЗЯМЧУЯУ INVISNOO 

4ХЯ059 
1521, 

IIUDAIIIIN 

an 


яз + "Гау ал 9 + "аХЯОЅЯ 0 + "OSHNAVAV'? + % = "ЛИ 
ионртБЯ ионритА :g ppuvd 




















60'0 901'0 90 [0'0 50 1– L€'0— 6€ 1T TEO $5'0- IC0—- $8 L661 
' 000 L9TO 89'0 10'0 os I~ $[70-— 955 Iv 8rI- $5'0— $8 8661 
000 8РГО 9/0 10'0 £8'1— 19'0– irc seo = = OLI Рәтооа 
anjpa-d al OHSUDISA mopon | OUSHDI-i шоо) оне:  маруфрор онери мазо) ч 4024 
ОЅЯМЧУЯУ 1әроуг ГАУТЯАЯ dXJOS3 ОЅЯМУҮЯҮ INVISNOD 
жә 
ә2ира1ә]2у 
8и1%029104 


уз + "ray али о C" 4x308870 + 1-"ОЅЯМЧУЯУ'о + °® = “ОЅЯМУУЯУ 
uoyonby 5випиря ppuuouqy гу 12104 
ЗА 918441305 AGHA 58 јој ‘10552289 oje.rudog в se popn[»ug sosuodr; uoresueduro;) рәѕвя-2035 ЧИМ ‘әң uoppudoooy 


әвпәйхя uonesuaduro;) рәғе-у2035 10; Supunooy EZT “ON SVAS uo paseg INBA jose] Amby pue заре euLouqy Jo 5101559189 
9 TIS VIL 


"pouodar jou aw suormsaidol sjoaya-poxy popood roy SOTDSH)8-) poreroosse PUB sjuatorgooo LNV.ILSNOO 

"Таро 

pepeosun Surpuodsaxjoo оф 1ој 3daorojut стр отештва o (puo-eoÁ TESH је Зитравуазтю SAEYS jo oqumu Jo овзалш AP) ТКГУТ5МОО 108841331 aq 51 STOPOU popeos AP ur popnjour 
"pessoxims daro, чим шој areys-sod пт ore suomenbo Пе Joy souns 

"INVLSNOO 1dooxo so[quusA Пе jo suonrugop јој Z IGEL 995 . 


000 500 180 £L€ L6'61 TTB LUC 78 1312 90% 978 8L 1—- c68— $8 9661 
000 100 Org 9t ЈЕВ СЕВ TLT Lob ЗЕЕ £6v соу FOC LL'91— $8 L661 
000 000 v98'0 Grz ve 19'01 00'€ irs СОЕ SLY ISTI Lrt- L8'9t—- 58 8661 
000 000 ЕР8'0 тои Гб 96'ST ELT 68'L 6S EE SLs IS tL = == 55Сс papd 














60 6то 9600 — v£0- $00— 60 100 190— 050- ЕТ 150 Eso- oco- 58 1651 

80 000 1510 20 200 #90 100 iTi- LL0— SET 170 ori- 950- 58 8661 

#60 000 #0 200- 00'0— *LO 100 osi- 19'0- 6ET seo — — OLI рәооа 

уз +" rassvosa’© + ам да O  '"qxg0ga O + ''OSANYVAV'® + % = "ОЅЯМЧҮЯУ 
uoponby sSupuv; pouuouqy гү [РИМ 
ampoa-d ampoa-d я тил перуро) шири  quspuj»oo © Ns] порцрод ишта лорцрор лиштшј  guepufeo) и п 
0 = 195505 + O=OsaNuvay— "bv MA та м A 
Гау-ЧАЯ dX4OS" РОМ I3SSVOSH IGV-3AH dXAOSA OSANUVAV INVISNOO 


SULYA злвмујоб o[qujgoXq 98 10} ‘влоѕзәлдә ayeredeg ве рәрщәщ jaesy рив osuodrq uopusuaduro;) poseg 
«POS pa *uoneuoduro;) poseg-o»ojs 10} Supunoooy foq год uo posug IEA PAW Араба рив дише JEuniouqv Jo 510559189 
L'WISVL 


988 


Bell, Landsman, Miller, and Yeh— Valuation Implications of Stock Option Accounting 989 


Why is the total ESOEXP coefficient negative in the abnormal earnings forecasting models, 
and yet positive in the valuation models? Either our empirical models are misspecified, or 
investors do not correctly assess the effect of ESO expense on profitable software firms’ - 
value. We consider each in turn. 

One ‘explanation is that our first-order autoregressive model of abnormal earnings is 
not descriptively уана 15 For example, employee stock options may create value that does 
not manifest in earnings until two or more years in the future, but the single-period lag 
structure in our autoregressive abnormal earnings forecasting equation does not capture this 
effect. Unfortunately, we cannot improve the specification of the abnormal earnings fore- 
casting equation by extending the lag structure beyond a single period, because our sample 
spans only three years. 

A second explanation for the unexpectedly positive values of ESOEXP's total coeffi- 
cients in the valuation equations is that the amortized ESO asset does not fully capture the 
effect of the intangible asset on firm value. Thus, we consider an alternative measure of 
ESOASSET in an attempt to improve the specification of the valuation equation. 

The evidence in Panel B of Table 7 that ESOEXP’s total coefficient remains positive 
even after we include ESOASSET in the valuation equation, suggests that our measure of 
the ESO intangible asset ESOASSET does not fully capture the valuation effect of the 
intangible asset. We consider an alternative measure, the gross (unamortized) ESO asset, 
ESOASSET..G, which equals ESOASSET plus before-tax accumulated amortization mea- 
sured as pre-tax ESOEXP cumulated since 1995. This alternative measure represents the 
extreme view that employee stock options create an intangible asset that has an infinite 
useful life. Panel A in Table 8 presents results of estimating the valuation Equation (4b) 
using ESOASSET_G as the measure of the ESO asset. Because the ESO asset is unamor- 
tized, there is no ESO expense. Thus, we include AEARN instead of AEARNESO, and 
BVE instead of BVE_ADJ. We also include ESOEXP in the estimating equation, even 
though there is no ESO expense when the ESO asset is not amortized. If the unamortized 
ESO asset measures the intangible ESO asset with less error than does its amortized coun- 
terpart, then ESOEXP may no longer be value-relevant when we include ESOASSET_G 
rather than ESOASSET in the valuation equation. The Ohlson (1995) model permits us to 
include ESOEXP with ESOASSET_G by viewing ESOEXP as “other information.” 

As with ESOASSET in Panel B of Table 7, the incremental coefficient estimates on 
ESOASSET..G are positive and significant (although marginally so in 1997), ranging from 
7.09 to 24.99, and tests confirm ESOASSET_G is value-relevant. The key distinction is 
that in all estimations, o», the coefficient on employee stock option expense (ЕЗОЕХР) is 
not significantly positive (in fact, it is negative in 1996). These findings are consistent with 
investors valuing the ESO asset as if it had an infinite life. Consistent with the intellectual 
capital perspective, the results suggest that the asset created at grant date has a useful life 
in excess of the option-vesting period. 

А third explanation for finding negative values for the total ESOEXP coefficient in the 
abnormal earnings forecasting model, and positive coefficients in the valuation models, 
questions whether investors in profitable computer software companies correctly assess 
the effect of employee stock options on firm value. Although we favor the model- 
misspecification interpretation for the different ESOEXP coefficients, we are unable to rule 
out the market-inefficiency interpretation based on our tests. 


13 Barth et al. (1999, 221) make a similar observation in the context of the valuation implications of accruals and 
cash flows. 
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V. ADDITIONAL ANALYSES 

Growth 

The findings reported in Panel B of Table 7 indicate that ESOASSET is value-relevant. 
If its value-relevance is attributable to capturing the growth potential in future cash flows 
arising from contributed intellectual capital, then controlling for an alternative measure of 
growth in the valuation equation should reduce the value-relevance of the ESO intangible 
asset (see Barth et al. 2001, 96-97). If ESOASSET retains explanatory power after соп- 
trolling for the alternative growth measure, then it reflects value—possibly arising from 
contributed intellectual capital—beyond that reflected in the additional growth measure. 

We re-estimate the valuation Equation (4b) after including an indicator variable equal 
to 1 (0) if sales growth in the most recent year is above (below) the median for our sample 
firms in that year. Panel B in Table 8 indicates that investors significantly value the growth 
proxy. In addition, its inclusion reduces the incremental coefficient on ESOASSET to in- 
significant levels in 1997 and 1998, which suggests that ESOASSET reflects future sales 
growth potential. However, the total coefficient on ESOASSET (a, + o), remains positive 
and significant except in 1997, indicating ESOASSET does reflect dimensions of value 
beyond sales growth, perhaps growth in expected future cash flows arising from employees' 
contributed intellectual capital. 


Elimination of Price Endogeneity Bias 

Aboody (1996) notes that because ESO values increase with prices of underlying 
stocks, regressing stock prices on ESO values creates an endogeneity problem. We use two 
- different. approaches to ensure that our finding that investors positively value ESOASSET 
is not merely an artifact of this endogeneity bias. First, we replace ESOASSET with an 
instrument that is uncontaminated by the firm's stock price—the number of unvested em- 
ployee stock options (UNVESTED. ESO). We determine UNVESTED. ESO's value- 
relevance using its incremental coefficient, because the number of unvested employee stock 
options cannot be a component of equity book value. Second, we adopt a two-stage instru- 
mental variable approach following Aboody et al. (2001) and Chamberlain and Hseih 
(1999). Тће two-stage procedure purges ESO expense of endogeneity bias by regressing 
ESO expense on various disclosed option-pricing model inputs, the vesting period, and the 
number of options granted, and then replacing ESO expense with the fitted value from the 
first-stage regression in their second-stage valuation regression. We follow this same pro- 
cedure by replacing ESOEXP with its fitted (or predicted) value ESOEXP. PRD and 
ESOASSET with ESOASSET. PRD, which we estimate in a similar way to ESOEXP_ 
PRD.!5 We include AEARN instead of AEARNESO and BVE instead of BVE..ADJ be- 
cause we do not adjust abnormal earnings and equity book value for the predicted ESO 
expense (which is, of course,.not a disclosed amount). Thus, we determine value-relevance 
for ESOEXP. PRD and ESOASSET. PRD using their incremental coefficients, а, and a,. 

Table 9 reports the results of estimating the valuation Equation (4b) regressions 
incorporating the two approaches to eliminate endogeneity bias. These results reveal 
that we cannot attribute the positive valuation of ESOASSET to endogeneity bias. In par- 
ticular, the incremental coefficients on the number of unvested employee stock options 


16 The first-stage regression includes an estimate of the firm's stock price volatility, expected option life, the risk- 
free rate, dividend yield, and the number of unvested options outstanding. зове Линт (2001) use the number 
.of options granted instead of the number of unvested options outstanding. Unreported findin gs reveal that using 
the number of options granted does not affect our inferences. 
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(UNVESTED. ESO) and the predicted ESO asset (ESOASSET. PRD) are significantly pos- 
itive.” Notably, in contrast to Aboody et al. (2001) and Chamberlain and Hseih (1999), 
who find a negative relation between equity market value and predicted ESO expense, Panel 
. B reveals that the valuation coefficient on the ESO expense variable (ESOEXP_PRD), о, 
remains significantly positive when the ESO asset variable (ESOASSET. PRD) is omitted 
from the estimating equation. However, when ESOASSET. PRD is included in the esti- 
- mating equation, the ESOEXP. PRD coefficient (œ) is insignificantly different from zero. 
Differences between our findings and those of Aboody et al. (2001) and Chamberlain 
and Hseih (1999) are most likely attributable to sample differences. In particular, sample 
firms in the other two studies represent a broader set of industries and are not necessarily 
profitable. Employee stock options may very well create a valuable intangible asset for 
profitable firms in knowledge-intensive industries, but not for firms in other industries. For 
example, Keating et al. (2002) estimate valuation models for Internet firms in the period 
surrounding the Internet downturn in the first quarter of 2000. They find that their measure 
of the fair value of employee stock options granted in 1999 is significantly positively 
associated with equity value, consistent with our finding that the ESO asset is positively asso- 
ciated with share prices. However, their estimate of employee stock options granted in 1999 
is neither a book value variable nor an earnings variable but rather a value-relevant variable 
outside the accounting system. 


ESO Valuation vs. SG&A Valuation 

The evidence in Panel B of Table 7 that investors value ESO expenses (ЕЗОЕХР) 
positively even when the valuation model includes a measure of the intangible asset 
(ESOASSET) raises the question of whether other compensation creates intangible value 
for the firm. Ideally, we would test this proposition by estimating the valuation of compen- 
sation expense. However, because we do not have access to compensation expense data, 
we instead use selling, general, and administrative expense (SG&A), which is a noisy proxy 
for compensation expense. First, it excludes salaries embedded in the cost of goods sold. 
Second, SG&A includes costs that are not entirely compensation, such as advertising ex- 
pense and research and development expense, each of which reflects priced but unrecorded 
intangible assets related to innovative activities (Landsman and Shapiro 1995; Aboody and 
Lev 1998; Hall 1999; Hall et al. 1999). The effect of these noncompensation costs should 
bias toward finding a positive valuation effect for SG&A. 

To test the proposition that investors value SG&A differently from other components 
of AEARNESO, we estimate Equation (4b) including SG&A as a separate regressor, which 
permits SG&A to have a pricing effect different from AEARNESO. Untabulated findings 
indicate that the incremental SG&A coefficient is not significantly different from zero, 
indicating that it is not valued differently from other expense components of income. In 
addition, including SG&A does not affect inferences relating to ESOEXP and ESOASSET. 


7 Finding a positive pricing coefficient on the number of unvested options does not imply that firms can increase 
their stock prices simply by issuing stock options. Абооду (1996) and our own unreported. analyses from a 
regression in which we substitute the number of vested options (VESTED. ESO) in place of ESOASSET in 

: Equation (4b) yield a negative coefficient on VESTED. ESO. This is consistent with the value to the firm of 
se Cu oue te eae ак sedie Pea ee АД ve 
for present common shareholders 
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Most significantly, in contrast to SG&A, ESOEXP still has a positive incremental associ- 
ation with equity value.!? Thus, our results suggest that for profitable software firms, in- 
vestors value ESO expense differently from other components of income, and differently 
from other forms of compensation as reflected in SG&A. 


Alternative Definition of Computer Software Firms 

A final robustness test estimates Equations (4a) and (4b) using a narrower definition of 
profitable computer software firms. In their paper on the value-relevance of software cap- 
italization, Aboody and Lev (1998) include firms from SIC codes 7370 to 7372. Limiting 
our sample to these three codes could produce a more powerful test of whether investors 
value ESOASSET as an intangible asset—if intellectual capital is a larger component of 
these “purer” software firms—although this restriction reduces our annual sample to 66 
firms. Untabulated results are similar to those reported for the full sample of 85 firms. 


УТ. SUMMARY AND CONCLUSIONS 

This paper compares the extent to which the accounting methods specified by APB 
No. 25, SFAS No. 123, and the Exposure Draft reflect the market’s assessment of the effects 
of employee stock options (ESOs) on firm value, using the Feltham and Ohlson (1999) 
valuation model for a sample of 85 profitable computer software firms. For each method 
we estimate abnormal earnings and valuation equations. The fundamental question we ad- 
dress is whether investors view profitable software firms’ ESO expenses similarly to other 
expenses. 

Findings from estimating equations under the SFAS No. 123 approach (which requires 
only disclosure of the ESO expense) indicate that similar to other expenses, current ESO 
expense forecasts lower abnormal earnings in the subsequent year. However, contrary to 
the Ohlson (1999) model's prediction given a negative relation between current ESO ex- 
pense and future abnormal earnings, investors appear to value ESO expense as an asset. 
One explanation is that the SFAS No. 123 models omit an intangible asset. Findings from 
estimating equations under the Exposure Draft approach (which would have required rec- 
ognition of an ESO asset as well as an ESO expense) suggests that investors perceive the 
ESO asset as value-relevant. In addition, our results suggest that investors value this asset 
more highly than they do other net assets of the firm, which is consistent with employee 
stock options creating a valuable intangible asset (i.e., contributed intellectual capital). In- 
terestingly, our results suggest that investors continue to value ESO expense as an asset 
even when we include the amortized ESO asset in the valuation model. This result suggests 
that the amortized ESO asset may not capture fully the future net economic benefit of 
employee stock options. When we repeat this analysis using the unamortized (gross) ESO 
asset, the ESO asset remains value-relevant while ESO expense does not, which is consistent 
with the market expecting the ESO asset to have a useful life longer than the option-vesting 
period. 

We interpret our results based on the market-efficiency assumption. However, we find 
a conflict between the positive manner in which investors value ESO expense vs. the neg- 
ative relation between ESO expense and future abnormal earnings. This finding calls into 
question whether investors in profitable software companies assess the effect of employee 


15 We also estimated Equation (4a) including SG&A as a separate regressor. As with the valuation equation, 
untabulated findings indicate that SG&A has a negative total coefficient, significant in 1997 and for the pooled 
sample. | 
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stock options correctly. Another explanation is that our simple first-order autoregressive 
structure for abnormal earnings is not descriptively valid for ESO expense. We also interpret 
the study's results assuming that we measure the ESO accounting variables without error, 
even though firms understate ESO expense in our first two sample years. 

Taken together, we interpret our study's findings as suggesting that the Exposure Draft 
approach to accounting for stock options best captures the market's perception of the ec- 
onomic effect of employee stock options on profitable computer software firm value. Most 
notably, the results suggest that investors in profitable software companies perceive that 
employee stock options create an intangible asset that they value more highly than other 
assets of the firm. This is consistent with employee stock options playing an important role 
in employee attraction, motivation, and retention (Ittner et al. 2002) in knowledge-intensive 
industries. We leave it to future research to determine the extent to which our findings 
generalize to firms in other industries or to nonprofitable entities. 
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I. INTRODUCTION 

n 1993, Congress passed legislation that restricted firms' ability to deduct (for tax pur- 

poses) "excessive" executive compensation, defined as nonperformance-based com- 

pensation of more than $1 million. The new tax code section, 162(m), applies to the 
compensation (generally salary and bonus) of the five highest paid executives in publicly 
traded firms, effective January 1, 1994. Prior work has indicated that many firms that paid 
their executives more than $1 million reduced or restructured the compensation of their 
Chief Executive Officers (CEOs) to preserve its tax deductibility (Balsam and Ryan 1996; 
Johnson, Nabar, and Porter 1999; Johnson, Porter, and Shackell 1999; Perry and Zenner 
2001; Livingstone 2002). This reduction in executive compensation is consistent with 
CEOs' sharing in changes in the tax costs of their compensation. These findings are also 
consistent with the congressional objectives of reducing executive соороно and tying 
it more closely to firm performance. 

In this study, we examine the effect of this legislation on firms paying their CEOs less 
than the $1 million limit—firms not directly affected by the tax change. We find that, 
contrary to congressional intent, these firms increased their CEOs' cash compensation in 
proportion to the extent to which each CEO's expected compensation, absent the tax-law 
change, fell short of the new $1 million congressional standard for reasonable compensa- 
tion. We do not observe this effect in years before the tax-law change, and the effect persists 
after the law's first effective year, further supporting our argument that the results arise 
from the tax legislation. 

Our results are consistent with the theory of implicit contracting costs. If Congress's 
$1 million standard influenced third parties’ beliefs about how much compensation was 
reasonable, then the implicit contracting costs of CEO compensation for firms paying less 
than $1 million fell when Congress enacted a standard for reasonable compensation at a 
level higher than such firms otherwise would have paid. A reduction in implicit contracting 
cost should induce firms to pay more CEO compensation to earn greater revenue and 
additional profits. 

Our sample firms suffered no direct tax effect because each CEO's expected compen- 
sation was less than $1 million. This absence of any direct tax effect increases our ability 
to isolate implicit costs. In contrast, it is difficult to isolate implicit costs in firms paying 
more than $1 million, because they suffered increases in taxes as well as implicit costs, 
both of which we expect to reduce compensation. 

To rigorously derive our hypothesis, we model a firm's profit maximization decision 
with regard both to CEO compensation and to the third parties’ belief-revision process. The 
model demonstrates that increasing CEO pay in response to decreased marginal compen- 
sation cost increases firms' expected profits, if paying additional compensation generates 
greater firm revenues. However, this inference does not imply that firms suddenly raised 
their CEOs' compensation by substantial amounts. Rather, we expect firms to implement 
this change incrementally, by awarding bonuses and raises that are somewhat larger than 
they would be otherwise. 

Our theory is applicable to all firms whose compensation practices are publicly dis- 
closed. It suggests that public scrutiny of CEO compensation imposes costs on firms and 


! This is based on the assumptions that (1) firms increase CEOs' salaries to retain them, which leads to greater 
revenue, or profit, than having to replace the CEO, (2) CEOs work harder to earn a greater bonus, the variable 
portion of their compensation, and (3) firms maximize profits when marginal cost equals marginal revenue. These 

ions are consistent with CEOs working more diligently for the firm to earn additional bonus payments. 
This could be reflected in, for example, acquiring additional training end exercising more care in all decisions, 
in addition to spending additional hours on the job—that is, greater effort on all dimensions. The assumptions 
are also consistent with firms maximizing their value by paying a competitive CEO salary. 
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that firms with the most widely disclosed compensation policies should be most sensitive 
to implicit compensation costs. Correspondingly, our empirical analyses are based on firms 
with compensation practices that are especially open to public scrutiny—a subset of the 
Forbes top 800 CEOs (Forbes 1993). This sample selection criterion increases the power 
of our tests at the expense of possibly limiting the generalizability of our results to the 
general population of firms. 

Our evidence illuminates potential pitfalls arising from the indirect (as opposed to the 
direct) effects of tax legislation that led many firms to take actions contrary to policymakers’ 
stated objectives. This study is also relevant to academic researchers concerned with ex- 
ecutive compensation because it documents how taxes affect firms' compensation decisions. 
This study also extends prior work on firms' implicit contracting costs that has focused on 
the level of implicit contracting costs (e.g., Bowen et al. 1995; Tiras et al. 1998). Our 
evidence of implicit contracting cost effects associated with changes in, rather than the 
levels of, implicit contracting costs supports the notion that firms respond in an economi- 
cally rational manner to changes in implicit contracting costs. 

Section П discusses implicit contracting costs and their relation to perceived excessive 
CEO compensation. Section III formally develops our hypothesis, and Section IV describes 
the sample selection. Section V describes our empirical model, Section VI describes our 
results, and Section VII concludes. 


П. IMPLICIT CONTRACTING COSTS AND EXECUTIVE COMPENSATION 

Implicit Contracting Costs 

` ` Implicit contracting costs arise because firms’ actions affect third parties—such as con- 
sumers, regulators and governmental authorities, shareholders, employees and labor unions, 
suppliers, and creditors—in ways not negotiated for and not captured in specific, tangible 
contracts. Corporate actions that have attracted implicit costs include: racial bias; sweat- 
shop labor in foreign countries; child labor; dealings with countries such as South Africa 
before the end of apartheid; and participation in (or failure to participate in) international 
boycotts of religious groups. Third parties can, in turn, impose costs on firms through their 
purchasing, negotiating, regulating, lobbying, or selling decisions. For example, consumers 
can adjust their demands for products and services. Financial market participants, especially 
pension funds, universities, and charitable organizations, can base their selections of stocks 
and bonds on political and social criteria (and some have publicly stated that they do: 
University of Toronto 1978; University of Minnesota 1991; Social Investment Forum 1998), 
altering the demand for and the price of firms' public offerings. Employees and labor unions 
can impose costs by their willingness, or lack thereof, to negotiate compensation and ben- 
efits. Suppliers can increase their negotiating pressure based on their perceptions of excess 
firm resources as reflected in CEO compensation. Finally, regulators and governments can 
impose monitoring and direct (tax) costs on firms perceived as out of line, as demonstrated 
by the enactment of Section 162(m). In short, implicit contracting costs are noncontractual 
costs that third parties impose on firms by reacting adversely to firms' behaviors. 

Prior accounting research has shown that firms react to the level of implicit costs and 
how they affect firm value. Bowen et al. (1995) conclude that firms select income-increasing 
inventory and depreciation methods as the relative importance of their implicit contracts 
with their customers, suppliers, employees, and short-term creditors increases. These results 
are consistent with third parties imposing lower implicit costs on firms with better reputa- 
tions for fulfilling implicit contracts. In related research, Tiras et al. (1998) find that esti- 
mates (obtained from a social investment firm) of a firm's reputation for honoring custom- 
ers, employees, community, and environmental implicit contracts are positively related to 
the market's valuation of both net book value and current earnings. Taken together, prior 
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work suggests that third parties’ implicit claims can reduce firms’ market values, and that 
firms take steps to improve their reputations for honoring implicit contracts to reduce their 
implicit contracting costs. 


The Heightened Implicit Cost of CEO Compensation Prior to Passage of Section 
162(m) 

In the early 1990s, politicians, labor activists, and the media frequently claimed that 
executive compensation was excessive. For example, Murphy (1995) describes the effect 
on Hyatt Regency when Time magazine (McCarroll 1992, 48) highlighted Hyatt sharehold- 
ers’ claims that the firm pays “‘outrageously generous" compensation and that the “сот- 
pany's board [should] resign" for “lack of oversight.” Consistent with our prior discussion 
of how third parties impose implicit costs, Murphy concluded that widely held perceptions 
of excessive CEO compensation could adversely affect Hyatt by influencing consumers' 
choice of accommodations, reducing other employees willingness to accept pay conces- 
sions, and fostering labor-union activism: 


Public disclosure effectively ensures that executive contracts in publicly held corpora- 
tions are not a private matter between employers and employees, but are influenced by 
the media, labor unions, and by political forces operating inside and outside companies. 
Compensation committees...will respond to the political pressures by implicitly or ех- 
plicitly imposing a ceiling on pay.... (Murphy 1995, 730) (emphasis added) 


Prior to the enactment of Section 162(m) in 1993, several pension funds—including 
those representing state workers in California, New York, and Wisconsin—targeted com- 
panies for paying excessive compensation (Murphy 1995). In 1991, Congressman Martin 
Sabo introduced a pay cap bill that would limit tax-deductible executive compensation to 
only 25 times the pay of the lowest-paid company employee. This would have placed the 
deduction cap at about $200,000: *'[TThat's what the President of the United States gets. 
Why should some corporate executives get more?" (McCarroll 1992, 48). In early 1991, 
Senator Carl Levin conducted Senate hearings on excessive executive compensation, and 
in June of that year introduced legislation that called for detailed disclosures of executive 
compensation and allowed compensation proposals on corporate ballots. In October 1992, 
the Securities and Exchange Commission (SEC 1992) issued regulations requiring compre- 
hensive new executive pay disclosures, as well as shareholder participation in compensation 
determination. Executive compensation was also an issue in the 1992 presidential election; 
President Clinton indicated that “the tax code would no longer subsidize excessive рау” 
(Rosenbaum 1993, A1). 

This process culminated in Congress's passing Section 162(m). Because stock options 
generally qualify as performance-based and long-term plans are normally paid and taxed 
in the future, cash compensation (salary and bonus) is the primary focus of the $1 million 
limit. The definition of performance-based compensation specifically excludes salary and 
all such payments over $1 million are nondeductible to the firm.? 

Thus, all firms faced more scrutiny of their CEOs' compensation because of the newly 
required disclosures and because of these widely publicized debates. Not all firms were 


? Bonuses can qualify as performance-based if (1) compensation is contingent on attaining one or more objective, 
preestablished, and written performance goals, (2) the compensation committee of the board of directors (required 
to be composed solely of two or more outside directors) establishes objective goals, (3) the firm discloses the 
terms of the compensation agreement to the shareholders, who must approve it by a majority vote before payment 
is made, and (4) the compensation committee verifies that the goals are met. However, firms paying cash com- 
pensation less than $1 million did not need to take this action, and few did so. 
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similarly affected, however. When more-detailed CEO compensation data became publicly 
available, the level of implicit costs imposed on a firm depended on third parties' beliefs 
about how much CEO compensation was “too much.” The distribution of such beliefs was 
likely quite diverse before the passage of Section 162(m). At that time, third parties had 
no objective, widely accepted, or commonly held benchmark. 

To the extent that third parties adopted the new $1 million reasonable-compensation 
standard, its enactment reduced the implicit costs of compensation for firms paying their 
CEOs less than $1 million. If new perceptions of reasonableness were combinations of 
prior beliefs and Congress’s standard, then the further a CEO’s expected compensation fell 
below $1 million, the greater the reduction in the firm’s marginal implicit cost of executive 
compensation when Congress enacted the $1 million standard. 

Common perceptions that CEO compensation is excessive do not necessarily mean that 
CEOs are overpaid, or that there is a failure in the market for corporate control requiring 
congressional intervention. Even if firms set compensation at economically efficient levels, 
there are at least two reasons why third parties can believe compensation is excessive. First, 
information asymmetry exists between firm management and third parties. Outsiders eval- 
uate the reasonableness of CEO compensation using only publicly available information, 
such as firm size, profitability, and growth, so they could reach different conclusions than 
managers who are privy to more complete information. Second, individuals may simply 
disagree about the trade-off between the social benefits of CEO pay packages that maximize 
firm value vs. the social costs of widening income differences among members of society. 

Thus, the implicit-contracting-cost hypothesis we examine does not assume that firms 
pay their CEOs more than economically efficient levels of compensation. Rather, our hy- 
pothesis requires only that: (1) outside parties believed that executive compensation was 
excessive (consistent with the previously discussed anecdotal evidence), and (2) Congress's 
action changed those beliefs. Our theoretical and empirical analyses address how Con- 
gress's legislation could, and did, alter such perceptions. 


Ш. HYPOTHESIS DEVELOPMENT 

Congress apparently believed (or concluded that their constituents believed) there was 
a failure in the market for corporate control and that some CEOs were overpaid in com- 
parison to the economic value of their services. Our model, however, assumes that firms 
make rational, efficient decisions (although our predictions hold even if firms pay more or 
less than economically efficient amounts). Specifically, we assume that: (1) the marginal 
cost of CEO compensation equals CEO marginal revenue in equilibrium;* (2) third party 
beliefs that CEO compensation is excessive impose implicit costs on the firm; and (3) the 
passage of Section 162(m) changed those beliefs in the direction of Congress’s new $1 
million benchmark. 


Theoretical Model 

To examine the effect of implicit costs on firms’ compensation costs, and the effect of 
the Section 162(m) limits on those implicit costs, we consider the following model of a 
firm's CEO compensation decision and third party belief-revision: 


Topo = Rev($) – $ — IC($ — RC) (1) 


* Whether such compensation was or is “excessive” is beyand the scope of this paper. Livingstone (2001) inves- 
tigates this issue. 

* We focus on revenue because many implicit costs are reflected in revenue changes. However, our analyses are 
equally valid substituting income or market value for the term "revenue." 


SU 
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where: 


Ticgo = the value to the firm of ће СЕО” actions, a function of the costs and benefits 
of compensation; 
Rev = the CEO's actions’ revenue function, increasing in compensation, dRev/a($) 
> 0, at a decreasing rate, oRev?/o($)? < 0;5 
$ — executive compensation; 
IC = the implicit cost function, increasing in the perceived unreasonableness of CEO 
compensation, 3IC/a($ — RC) > 0, at an increasing rate, 21С2/9($ – ВС) > 
0; and 
RC - third parties' average perception of reasonable CEO compensation for the firm. 


Our model applies to firms paying CEO cash compensation less than $1 million because 
firms paying more than this amount experienced not only an increase in implicit costs, but 
also an increase in actual tax costs. Our study focuses on changes in implicit costs, and 
therefore, our empirical tests focus on firms paying their CEOs less than $1 million because 
they experienced no direct tax change; thus, their behaviors were affected only by changes 
in implicit costs. 

This model assumes that firms' revenues are increasing in CEO compensation, and, 
because of implicit costs, that it costs the firm more than one dollar to increase the CEO's 
compensation by one dollar. The model assumes that implicit costs are increasing in “ех- 
cessive compensation." This is represented by the implicit cost function, IC, which takes a 
general form, increasing in the difference between actual compensation, $, and "reasona- 
ble" compensation, RC—what third parties find reasonable. We assume RC is a function 
of not only objective factors, such as firm size and performance, but also of third parties' 
subjective political and social beliefs. The tax-law revision was unlikely to affect these 
Objective measures, so we treat them as constant and omit them from the model." 

We model third parties' belief-revision in response to new information (such as Con- 
gress's setting a compensation standard) as follows: 


RC ype = АВС + (1 — a) New Information (2) 


where a is the weight placed on prior beliefs about reasonable compensation and New 
Information is, for our purposes, the $1 million benchmark. The weight parameters allow 
for a very significant or a very small change in perceptions due to the new information.? 


5 Consistent with standard economic models and to ensure a closed-form solution, we assume that firm revenues 
are increasing in compensation at a decreasing rate, and that implicit costs are increasing at increasing rates; see, 
for example, arian (1984, Chapter 1). 

5 This model does not explicitly assume that implicit costs increase in the level of CEO compensation, independent 
of reasonable costs. However, the results are sufficiently general so that the same predictions follow if we add 
an additional implicit cost term to the model, capturing increasing implicit costs as a function of the level of 
CEO compensation with first and second derivative properties similar to the IC(.) function above. : 

? However, our empirical specifications control for objective factors identified in prior research. 

* This model assumes that а does not vary across CEO compensation. This assumption is likely too strong because 
the $1 million limit is unlikely to be a relevant benchmark for firms with very large or very small compensation. 
It is an empirical, not theoretical, question exactly where о will shift sufficiently to make Congress's law revision 
irrelevant. Because our sample consists of that subset of Forbes top 800 CEOs paid at or below $1 million, this 
limit is likely to be an important benchmark for our sample firms. However, our empirical analyses investigate 
this issue further. 
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Proposition: The change in equilibrium CEO compensation is increasing in the dis- 
tance between a CEO's prior reasonable compensation and the $1 million 
benchmark. 


Proof We analyze Equations (1) and (2) to predict the effects on CEO compensation of 
changes in implicit costs arising from the tax law change. We begin by analyzing the firm's 
profit maximization problem with regard to CEO compensation to determine how compen- 
sation varies with changes in third party perceptions of reasonableness. 


The first-order condition for maximizing the firm's return to CEO compensation is: 


dm  oRev($) _ 


_ 8IC($ — RC) = 
6“ 9 | әв ко) ^ M 





The profit-maximizing, equilibrium compensation that satisfies Equation (3), $", is condi- 
tional on the level of RC, although RC is not a choice variable for the firm. We can derive 
the change in equilibrium compensation with the envelope theorem as a function of RC. 

To do this we first express $” in Equation (3) as an explicit function of RC, $'(RC): | 


ORev[S'(RC) у ӘСІ (ЕО) - RC] _ 


a$ a($ — RC) j i 


and take its derivative with respect to RC, yielding: 


FRevis"(RO)] „ 38 (RC) &1C[$(RO — RC], |2$RO _ | | _ 9 
ag? . ВС 9($ — ВС} aRC у 


Rearranging terms and solving for 9$"(ВС)/9ВС results in: 


= = I 

a$"(RC) _ a($ – ВС)? du 6 
авс — Rev[$(RO] PICIS RC) -RC 

a$? a($ — КО) 





This expression shows that equilibrium compensation is an increasing function of 
compensation's reasonableness, RC. The denominator of the right-hand side expression is 
the second derivative of the profit function and is negative if firms maximize their profits. 
The bracketed term in the numerator is the second derivative of the implicit cost of unrea- 
sonable compensation, and is positive by assumption. Thus, the overall expression is pos- 
itive, consistent with compensation increasing as third party perceptions of reasonableness 
increase.? 


? This and the following results do not require firms’ compensation amounts to be reasonable in equilibrium. Our 
theory would still apply even if firms pay more or less than a reasonable amount. The term $—RC remains in 
the solution, so that any change in RC will have a similar effect whatever the level of $. Because this is a 
nonlinear function, the magnitude of the effect depends on the level of the difference in $ and RC at which such 
а change in RC takes place, but the positive sign of the effect is invariant. 
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To demonstrate that this change is increasing in the distance between $1 million and a 
firm's prior reasonable compensation, we must link Equation (6) to the belief-revision 
function in Equation (2). To this end, we consider the approximate change in equilibrium 
compensation that would result from a change in third parties’ perceptions of “reasonable” 
compensation: 





. ако) 
AS = c Х ARC. (7) 


If we define Distance = 1,000,000 — ВС, then demonstrating that the change in com- 
pensation is increasing in Distance is consistent with showing that a(ARC)/aDistance > 0. 
Stating ARC in terms of Equation (2) yields: 


ARC = RC, — ВС, = [ARC etre + (1 — а)1,000,000 — ВС. 


= (1 — о)(1,000,000 — ЕС, >) (8) 
and, thus: 
ФАКС _ _ 
Distance = (1 – о) > 0. (9) 
Q.E.D. 


The above analysis supports the following hypothesis, stated in the alternative: 


H: The further a firm's reasonable compensation falls below the $1 million benchmark 
before the tax-law change, the greater the decrease in third-party-imposed implicit 
costs, and the greater the increase in CEO compensation. 


IV. SAMPLE SELECTION 

The sample consists of companies listed in the Forbes (1993) listing of 1992 Compen- 
sation for 800 CEOs, composed of CEOs of firms included in any Forbes 500 list based 
on their companies' assets, sales, earnings, and market value. Our theory suggests that 
public scrutiny of CEO compensation imposes costs on firms, and so these firms should be 
especially sensitive to implicit compensation costs. 

Table 1 summarizes the sample selection. We eliminate: (1) firms whose CEOs are 
founders, because the structure of compensation contracting is different for a founder CEO 
(Kole 1997); (2) firms that are regulated utilities, because regulation of their industries leads 
to different contracting issues and lower CEO compensation (Smith and Watts 1992; Bizjak 
et al. 1993); (3) firms that changed CEOs in 1992, 1993, or 1994, because the change in 
CEO likely affects compensation contracting; (4) firms that have year-ends other than De- 
cember or January, as the time available for such firms to change CEO compensation in 
response to the tax law change differs from other firms, because the legislation applies to 
years beginning on or after January 1, 1994; (5) firms that merged out of existence during 
the sample period or were not on Compustat; and (6) firms that are noncomparable or lack 
complete data for reasons such as bankruptcy, no address, restructuring, recent IPO, changed 
year-end, etc. (as detailed in Table 1). We eliminate 87 firms for lack of proxies, compen- 
sation, financial or other data, resulting in a final sample of 223 companies. 
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TABLE 1 
Sample Selection for Forbes 800 Firms Not Predicted to be Directly Affected by Section 
162(m) 
Panel A: Selection of Firms 
Total number of CEOs listed in Forbes (5/24/93, 1992 compensation) 800 
Firms listed twice on Forbes list (2) 
798 

Less: CEO is firm founder 64 

Regulated utilities 76 

CEO change from 1992 to 1994 199 

Fiscal year-end not December or January 83 

Merged out of existence between 1/1/93 and 12/31/94 Е 29 

Not on Compustat 2 9 

Other (operating in bankruptcy (4 firms), no address for fixm (4 firms), 

multiple restructurings and ownership changes (4 firms), recent IPO or 

spin-off (3 firms), change year-end (3 firms), more than one CEO at a time 

(3 firms), government-related entities (3 firms), proxy not required or not 

filed (3 firms), went private (1 firm)) 28 (488) 

Sample before data restrictions 310 
Insufficient back data available (1983—1992) 67 
Missing data items (unable to obtain proxies or other items) 20 (87) 
Total 23 


Panel В: Dividing Firms тю Affected and Not Directly Affected by Section 162(m) 


Firms paying (or expected to pay) cash compensation over $1 million in 1994 

(tax firms) 168 
Firms not predicted to be directly affected by Section 162(m) in 1994 (non-tax 

firms) .35. 
Total 223 


We consider 55 of these companies as non-tax-affected because our subsequent analysis 
Shows they were expected to pay less than $1 million in CEO cash compensation in 1994. 
We use this non-tax-affected sample to test our hypothesis because Section 162(m) should 
not directly affect these firms—thus, we need not control for alternative hypotheses con- 
cerning tax sharing or risk changes. Untabulated analyses reveal that for 1994, our sample's 
expected cash compensation ranges from about $279,000 to $977,000. This should include 
firms whose implicit costs are most affected by the tax-law change: those with compensation 
moderately less than $1 million. As explained previously, the $1 million limit is unlikely 
to be a relevant “reasonable compensation” benchmark for firms paying cash compensation 
far below or far above $1 million. 


V. EMPIRICAL RESEARCH DESIGN 
Expected CEO Cash , Compensation Absent the 1994 Section 162(m) 
Tax-Law Change. . 
The part of total compensation Congress targeted in Section 162(m) is cash compen- 
sation (salary and bonus). We begin by estimating firm-specific models of expected CEO 
i 
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cash compensation by regressing the cash compensation each firm actually paid its CEO 
on proxies for the objective determinants of CEO compensation, using data from 1983 to 
1992.10 We then use the parameter estimates from these regressions to estimate the firm's 
expected CEO compensation each year, 1991—1994, by multiplying the parameters of each 
firm's time-series compensation model by the values of that firm's determinants of com- 
pensation.!! In years after the tax-law change, this is our estimate of what firms would have 
paid their CEOs had Congress not enacted the tax legislation. 


Linking the Theoretical and Empirical Models | 

Our theoretical model predicts that the further a firm's reasonable compensation fell 
below $1 million, the larger the decline in its implicit compensation contracting costs upon 
the enactment of Section 162(m), and the greater the increase in CEO compensation. To 
formally link our model and its prediction to our empirical analysis, we reformulate our 
theoretical model of the change in reasonable compensation to reflect the specific effects 
of Congress's passing Section 162(m): 


RC, = а X ВС, + (1 — о) X 1,000,000. (10) 


We assume that firms paid actual compensation equal to reasonable compensation both 
before and after the tax-law change. (Although the anecdotal evidence discussed previously 
suggests that actual compensation [and its expectation] was greater than what third parties 
thought reasonable before enactment of Section 162(m), the Appendix shows that as long 
as actual compensation is proportional to reasonable compensation our analysis yields valid 
inferences.) We also assume that our estimate of expected compensation is a good proxy 
for pre-Section 162(m) reasonable compensation. Given these assumptions, we can use the 
following empirical regression model to evaluate the effect of the tax-law change (control 
variables omitted): 


АС, = b0 + 51 X ЕС, и + 0,00, + 0,61, X ЕС, (11) 


where AC is actual compensation, EC is expected compensation, and D,, is 1 in 1994 and 
0 otherwise. The subscript, “before94,” indicates that we project expected compensation 
based on parameters estimated with data from before 1994, multiplied by each year's var- 
iables' values. If our expectation model generates a good approximation of actual compen- 
sation, then bO = 0, and b1 = 1, before the tax-law change. The coefficients b0,, and 5154 
capture the differential effect on CEO compensation arising from the change in the tax law. 

To see how the coefficients, b0,, and b1,,, yield insight into the effects of the 1994 
tax-law change on CEO compensation, we first substitute the right-hand side of Equation 
(10) for actual compensation into a regression model for 1994 alone: 


AC, = c0 + cl X ЕС,„„о4 
— а X EC ино + (1 — а) X 1,000,000 = c0 + cl X EG. (12) 
Аз а is a constant, this directly implies that: 


10 We exclude 1993 from the time-series model. We consider 1993 a transition year, so projecting 1994 compen- 
sation based on data from 1993 may yield an estimate that includes the effect of the tax law change. 

11 Our expectation model yields approximately 40 percent greater adjusted К? than a naive model based on the 
prior year's cash compensation. 
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с0 = (1 — а) х 1,000,000 
с1=а. | (13) 


"The empirical regression model in Equation (11) is stated in differences between the рге- 
(1991—1993) and post- (1994) tax-change years, and is estimated across several years, 
which better controls for measurement error. In contrast, Equation (12) is estimated cross- 
sectionally for 1994 only. We set the two regressions equal (AC is the left-hand side of 
both), and assume that bO = 0 and 51 = 1 (i.e., estimated compensation is a good proxy 
for actual compensation). Solving for b0,, and b1,, yields: 


b0,, = c0 — bO = (1 — a) х 1,000,000 — 0 
bi = 21 — bl = а - 1. ~ (4) 


The above predicts b1,,, а — 1; is negative if а lies between 0 and 1, as assumed in 
our theoretical model. Similarly, our model predicts that b0,,, (1 — о) x 1,000,000, is 
positive if а lies between 1 and 0. This is consistent with third parties placing less weight 
on prior reasonable compensation after the tax-law change and shifting that weight to the 
new $1 million benchmark.'? 

Thus, the total empirical effect of the tax-law change on CEO compensation equals the 
sum of the (positive) differential intercept, (1 — o) X 1,000,000, and the (negative) marginal 
effect, (a — 1) X ECeoæs4: Thus, the total effect of Section 162(m) increases as ECpefore94 
declines, per our hypothesis. 

Our theory suggests an additional empirical result. If Congress’s tax-law change had 
little or no effect on firms paying near $1 million, then the 1994 intercept, b0,,, should 
offset the marginal effect, bl, X EC,4,,,4,, at expected compensation of approximately 
$1 million (ie., the total effect on such firms should be approximately zero): 50, = 
— (615, X 1,000,000) — b0,, + (b1,, X 1,000,000) = 0.13 


Specification of Empirical Models | 

Following Healy et al. (1987), Clinch and Magliolo (1993), Balsam and Ryan (1996), 
Gaver and Gaver (1998), and Adut et al. (2002) we use a firm-specific time-series model 
to estimate expected compensation. Specifically, we compute the firm-specific relation be- 
tween CEO cash compensation and executive-specific determinants of compensation that 
likely change across time for a given firm: accounting and market measures of firm d 
formance, and the firm-specific sensitivity of CEO compensation to inflation: 


J 
Cash Comp, = > a,D,, + y,Earnings, + y,AS/H Wealth, + y,CPL + м (15) 
ji 


12 To the extent that actual compensation exceeds reasonable compensation, the Appendix shows that the parameter 
estimates on expected compensation, b1 and bl,,, are likely too low. А constant-over-time downward bias in 
the coefficient on expected compensation does not directly affect the test of our hypothesis that the coefficient 
on expected compensation changes (.е., falls) in 1994 and subsequent years after the tax change, relative to its 
level before the tax change. 

13 This computation assumes that actual compensation is well proxied by expected compensation and that expected 
compensation is close to reasonable compensation. 
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where: 


Cash Comp, = salary plus bonus the firm actually paid the CEO in year t (from 
proxy statements); 
D,, = 1 if individual j was CEO in year t and 0 otherwise (J is the number 
of CEOs during the sample period) (from proxy statements); 
Earnings, — accounting earnings before extraordinary items in year t (from 
Compustat); 
A S/H Wealth, — the change in shareholder wealth, measured as the change in the 
market value of the firm's common shares outstanding from year 
t-1 to year t, plus dividends paid (from Compustat); and 
CPI, = the consumer price index for year t (from Bureau of Labor Statistics). 


We estimate Equation (15) separately for each firm, using dara from 1983 to 1992. To 
ensure adequate power, we require at least 6 + J firm-observations where J equals the 
number of CEOs the firm employed during the estimation period. We allow the intercept 
to vary across CEOs to control for CEO-specific factors, such as age, ability, and education 
(Healy et al. 1987; Balsam and Ryan 1996). Consistent with prior work, the model includes 
earnings and the change in shareholder wealth to capture the firm-specific sensitivity of 
CEO cash compensation to accounting and market-oriented measures of firm performance. 
We include CPI to control for the firm-specific sensitivity of CEO compensation to inflation 
(Adut et al. 2002). 

Table 2 provides information on the distribution of the firm-specific regression coeffi- 
cients and adjusted R?s. The expectation model explains more than 50 percent of the var- 
iation in cash compensation for 75 percent of our sample firms, and only two of our firms’ 
adjusted R?s are negative. Each year, 1991—1994, we multiply each firm's parameter esti- 
mates from Equation (15) by the realized values of the independent variables to estimate 
the CEO's expected cash compensation. 

As in prior research, our firm-specific time-series compensation model in Equation (15) 
includes determinants of compensation that vary over time for a given firm. However, CEO 
compensation also varies across firms with factors that do not vary substantially across time 
for a given firm, such as CEO ownership, relation to the founding family, etc. 

Thus, we incorporate the firm-specific estimates of expected cash compensation from 
Equation (15) in a cross-sectional model that adds controls for those other determinants of 
CEO compensation that are likely to vary more across firms than across time for a given 
firm: 14 z 


Cash Comp, = B, + B;Expected,, + B;Growth;, + B,Size,, + B,Own 5%, 
+ B.Own CEO,, + B.Fndfam, + D,,[B;Expected,, + B,Growth, (16) 
+ B,Size,, + ВО 5%,, + B,,Own CEO,, + B,;FndFam] 
+ В.Ю, + 5 


14 Including a variable in Equation (16), our second-stage model, assumes the coefficient is constant across the 
sample firms. Thus, the firm-specific model in Equation (15) includes those variables whose coefficients we 
expect to very most across firms. Holding these coefficients constant in cross-sectional estimation would reduce 
the power of our tests. For example, CPI captures the firm-specific sensitivity of CEO compensation to inflation 
(Adut et al. 2002). Table 2 shows that the firm-specific coefficients on CPI vary widely across the sample firms, 
but, of course, there is no cross-sectional variation in CPI in a given year. 
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TABLE 2 
Distribution of Coefficients and Adjusted R’s from 55 Firm-Specific Regressions of CEO Cash 
Compensation on CEO Indicator Variables, Firm Earnings, Firm Market Performance, and 
CPI Index, 1983-1992" 


J 
Cash Comp, = У, a,D,, + y,Earnings, + y,AS/H Wealth, + „СР, + py 
ј=1 


Variable Mean Median 25th% 75h% _ Min Max #>0 

оц, Intercept (for -87.79 -23127 -737.48 10827 -3433.86 1100724 16 
current CEO) 

an D1 (for 2nd 4429 000 000 16549 -2029.42 62509 25 
CEO) 

аз, D2 (for 3rd CEO) | -216 00 000 000 -2701.60 903.82 8 

Yı Earnings 205 099 0.5 322 -708 2084 44 

* А S/H Wealth -000 0.03 -003 009 -278 085 30 

үз, CPL 378.11 51973 173.20 917.96 -7262.20 296083 44 


Adjusted R? 0.69 0.80 0.52 0.92 —0.32 0.98 53 


Cash Comp, = a firm’s CEO's annual salary plus bonus, in thousands; 
О, = 1 if individual j was CEO of the firm in year t and O otherwise, where J is the number of CEOs 
the firm employed during the period from 1983—1994; 


Earnings, = accounting earnings before extraordinary items in year t, in millions; 
A S/H Wealth, = the change in firm market value from year t-1 to year t, plus dividends paid, in millions; and 
CPI, — the consumer price index for year t. 


where Cash Comp is defined as before and: 


Expected,, = salary plus bonus we expect firm i to pay their CEO in year t, based on 
the firm-specific estimated parameters in Equation (15) and the values of 
firm i's variables in year t (to control for estimation errors, we winsorize 
the expected cash compensation so it is not lower than the previous year's 
salary or higher than two times the previous year's salary plus bonus);? 

Growth,, = the change in firm i's sales from year t-1 to t (from Compustat);!5 
Size,, — the log of firm i's sales in year t (from Compustat); 
Own 596, — the percentage of stock owned by blockholders holding at least 5 percent 
(from proxy statements); 
Own CEO, - the percentage of stock owned by the CEO (from proxy statements); 
Fndfam, — 1 if a firm's CEO is related to the founding family (from proxy state- 
ments); and 


Ра = 1 in year 1994, else 0. 


15 Winsorizing expected cash compensation affects 16 observations. Estimating the regressions. without this ad- 
justment does not change the inferences. 
16 Using market-to-book ratio аз an alternative proxy for Growth does not affect our inferences. 
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If our model of expected compensation is appropriate, the coefficient on expected com- 
pensation, 8,, will approximately equal 1 in years before 1994. Our hypothesis predicts 
that the tax-law change reduced implicit contracting costs for firms paying their CEOs less 
than $1 million, and that this reduction motivates firms to pay more cash compensation, 
the further their expected CEO compensation fell below Congress's new implicit contracting 
cost standard of $1 million. Thus, we expect B, to be negative, indicating a significant 
reduction in the relation between expected compensation (absent the tax-law change) and 
actual cash compensation after the tax-law change. 

The coefficients in Equation (16) link directly to our theory. В, corresponds to 515, 
from Equation (14) and R,, corresponds to b0,,. We predict that B, will be negative and 
that B,, will be positive. More specifically, we expect that Congress's action had little effect 
on firms paying near $1 million, consistent with the estimated total effect on such firms, 
Ва + (B, X $1,000,000), being approximately zero. 

Equation (16) controls for several additional factors associated with cross-sectional 
differences in CEO compensation. To control for the possibility that growth affects CEO 
compensation, we include the annual change in sales." CEO compensation increases with 
firm size and implicit contracting costs are likely higher for large firms that are more visible 
to investors, regulators, legislators, the public, and the press. Therefore, we control for firm 
size as proxied by the log of sales, even though our sample selection procedure reduces 
the variation in firm size.'? 

Core et al. (1999) and Cyert et al. (2002) conclude that large shareholders and the 
board of directors monitor the CEO to mitigate agency problems and to increase the effi- 
ciency of compensation contracting. To abstract from the effect of cross-sectional differ- 
ences in corporate control effectiveness on CEO compensation, Equation (16) controls for: 
(1) the percentage of stock owned by 5 percent owners (Own 5%), (2) the percentage of 
stock owned by the CEO and any related parties (Own СЕО), and (3) Fndfam, which 
indicates whether the CEO is related to the founder (if the CEO is related to the founder, 
this likely reflects a different contracting environment that may not be controlled by the 
stock ownership measure).'? We cannot predict the direction in which these three corporate 
control variables are likely to affect firms’ reactions to reductions in implicit compensation 
contracting costs. 


VI. RESULTS 

Table 3 presents descriptive statistics about the variables used in our primary analysis. 
Both cash compensation and expected compensation have values within a range we would 
expect for a sample of firms with cash compensation below $1 million, but close enough 
to $1 million to be affected by changes in implicit costs as a result of Section 162(m). 
Mean and median sales growth are positive but the measure takes on both negative and 
positive values. As expected, size, measured as the log of sales, shows minimal variation. 
Over 75 percent of the sample firms have at least one shareholder who owns more than 5 
percent of the firm's stock, and on average, these 5 percent blockholders own 13 percent 


1 We control for growth in the cross-section, and not in the time-series model, bzcause its cross-sectional variance 
is approximately twice that of its time-series variance. 

15 The Pavlik et al. (1993) review of executive compensation literature from 1962 to 1993 concludes that many 
studies of compensation levels control for sales growth and firm size. 

1? Some founding families no longer own а large percentage of stock but continue to have substantial presence in 
the company. For the nine CEOs in our sample who are related to the founding family, the CEO ownership 
ranges from 3 percent to 72 percent. 
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TABLE 3 
Sample Descriptive Statistics for CEO Cash Compensation, Expected Compensation, 
Growth, Firm Size, Stock Owned by 5 Percent Shareholders, Stocked Owned by CEO, 





and Founding Family* 
Variable Mean Median 25th h 75th % 
Cash Comp 690.37 681.35 500.00 806.15 
Expected 645.28 632.45 498.68 771.22 
Growth 45.41 38.22 —36.69 132.84 
Size 7.26 7.30 6.56 7.91 
Own 5% 0.13 0.09 0.05 0.22 
Own CEO 0.05 0.00 0.00 0.02 
Fndfam 0.16 0.00 0.00 0.00 


* Number of firm-observations is 220, 55 firms for 4 years. 
Cash Comp = a firm's CEO's annual salary plus bonus, in thousands; 
Expected = expected CEO cash compensation based on firm-specific estimated parameters from Equation (15) 
and the values of a firm's variables in a given year, in thousands; 
Growth = the change in a firm's sales, in millions; 
Size = the log of a firm's sales; 
Own 5% = the percentage of stock owned by 5 percent shareholders; 
Own CEO - the percentage of stock owned by the CEO; and 
Fndfam = 1 if firm's СВО is related to the founding family. 


of the firm's shares. Most of these firms' CEOs own only a small fraction of the firm's 
shares (median is less than 0.5 percent). The mean CEO ownership of 5 percent is heavily 
influenced by а few CEOs who own a very large percentage of their firm—one CEO owns 
72.24 percent of his firm's shares. 

Table 4 presents correlations among these variables. The upper-right diagonal of Table 
4 displays Spearman correlations, and the lower-left diagonal Pearson correlations. The two 
sets of correlations are generally similar. The high correlation between cash compensation 
and expected compensation (p > 0.70) suggests that our expectation model predicts cash 
compensation reasonably well. As expected, CEO cash compensation is significantly pos- 
itively correlated with firm growth and size. In addition, as the CEO's ownership in the 
firm increases, the cash compensation decreases, consistent with stock ownership substi- 
tuting for cash compensation, and also consistent with the CEO bearing a greater proportion 
of his/her own compensation's cost. The CEO's cash compensation is also lower if the 
CEO is a member of the founding family. 

Table 5 displays the results of estimating Equation (16). Consistent with the descriptive 
evidence, В, the coefficient on expected compensation, is significantly positive (p 
< 0.001).2° The estimated coefficient B, equals 0.88, which is insignificantly different from 
1.0 (p — 0.12), consistent with our first-stage regression doing a good job estimating cash 
compensation in the period before the tax-law change in 1994. 


?? Тће p-values are based on White's heteroskedasticity-consistent standard errors. We report two-tailed tests except 
in the case of a directional hypothesis, where we use one-tailed t-tests (В, and Вуз). 


1012 The Accounting Review, October 2002 


TABLE 4 
Correlations among CEO Cash Compensation, Expected Compensation, Growth, Firm Size, 
Stock Owned by 5 Percent Shareholders, Stocked Owned by CEO, and Founding Family 
(upper-right diagonal: Spearman; lower-left diagonal: Pearson)* 














Variable Cash Comp Expected Growth Size Own 5% Own СЕО  Fndfam 
Cash Comp 077 0.21 018 003 -0.17 0.37 
(0.00) (0.00 (0.00) (0.59) (0.00) (0.00) 
Expected 0.70 0.12 014 -0.03 0.09 0.34 
(0.00) (0.06) 0.03) (0.57) (0.15) (0.00) 
Growth 0.25 0.02 024 001 . 0.00 -0.01 
(0.00) < (0.69) (0.00) (0.80) (0.95) (0.79) 
Size 0.23 0.17 0.06 0.32 -0.29 012 
(0.00) (00) (0.34) (0.00) (0.00) (0.05) 
Own 5% 0.03 0.04 -0.04 0.35 027 0.01 
(0.63) (0.49) (049 (0.00) (0.00) (0.85) 
Own CEO 0.24 -0.21 0.00 -0.16 -0.28 0.57 
(0.00) (0.00) 095) (00) (0.00) (0.00) 
Fodfam 0.33 -0.33 0.00 -012 0.02 0.60 
(0.00) (000 0095) (005 (0.74) (0.00) 


. * Number of firm-observations is 220, 55 firms for 4 ycars. 
Cash Comp = a firm's CEO's annual salary plus bonus, in thousands; 

Expected = expected CEO cash compensation based on firm-specific estimated parameters from Equation (15) 

and the values of a firm's variables in a given year, in thousands; 
Growth — the change in a firm's sales, in millions; 
Size — the log of a firm's sales; 

Own 5% = the percentage of stock owned by 5 percent shareholders; 
Own CEO = the pércentage of stock owned by the CEO; and 

Fndfam = 1 if firm's CEO is related to the founding family. 


Consistent with our hypothesis, Ё,, the 1994 shift in the coefficient on expected com- 
pensation, is significantly negative (p = 0.03). This is consistent with our sample firms 
reducing the weight on pre-tax-change determinants of "reasonable" compensation (as 
proxied by expected compensation) after enactment of the new $1 million reasonable com- 
pensation standard in 1994. ĝ,, is the shift in ће CEO compensation function intercept in 
1994— that is, the portion of the change in average CEO compensation for 1994 relative 
to prior years (1991—1993) that is unrelated to expected compensation or the control var- 
iables. Ва is significantly positive (p = 0.06).2! This is consistent with our sample firms 
(that had previously paid their CEOs less than $1 million in cash compensation) placing 
weight on the new $1 million standard for "reasonable" compensation after the tax-law 
change. 


21 ТЕ we add year dummies for 1992 and 1993 to the model, the coefficient on the 1994 dummy is 373.3 
(p = 0.05). This specification controls for the possible effect of a time-trend in CEO compensation that may 
not be captured by the CPI variable. 


59 
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TABLE 5 
Regression of CEO's Cash Compensation on CEO's Expected Compensation 
and Control Variables, 1991-1994, with Interactions to Allow Different Slopes 
after the Tax-Law Change in 1994* 


Cash Comp, = Во + B,Expected,, + B,Growth,, + BSize,, + B,Own 5%,, + B.Own CEO,, 


+ BsFndfam, + Do4 [B,Expected,, + ByGrowth,, + BySize,, + Вит 5%, 
+ B,,Own CEO,, + B,;Fndfam,] + Bj,Ds, + е; 


Coefficient 

Variable (White's p-values*) 
Bo (Intercept) —64.83 
(0.59) 
B, (Expected) 0.88 
(0.00) 
В» (Growth) 0.14 
(0.31) 
Ва (Size) 21.56 
(0.27) 
В, (Own 5%) 59.16 
(0.62) 
B. (Own СЕО) —52.18 
(0.59) 
Bs (Fndfam) —27.32 
(0.41) 
В; (Expected X Do) –0:29 
(0.03) 
В, (Growth X D,,) 0.02 
. (0.86) 
B, (Size X Ра) —9.03 
(0.78) 
Bio (Own 5% X Ра) 11.94 
(0.96) 
Bıı (Own СЕО X Dy) —103.86 
(0.48) 
В,, (Fndfam X Do) —123.01 
(0.03) 
Ва Doa) 351.12 
(0.06) 
Adjusted R? 0.56 


* Number of firm-observations is 220, 55 firms for 4 years. 
Cash Comp = a firm's CEO's annual salary plus bonus, in thousands; 
Expected = expected CEO cash compensation based on firm-specific estimated parameters from Equation (15) 
and the values of a firm’s variables in a given year, in thousands; 
Growth = the change in a firm’s sales, in millions; 
Size = the log of a firm’s sales; 
Own 5% = the percentage of stock owned by 5 percent shareholders; 
Own CEO = the percentage of stock owned by the CEO; and 
Fndfam = 1 if firm’s CEO is related to the founding family. 
This is estimated for 1991—1994 on a sample of firms expected to pay less than $1 million to their CEO in 1994, 
based on firm-specific regressions reported in Table 2. 
* The p-values are based on two-tailed tests, except in cases of a directional prediction, where we use a one-tailed 
t-test (B; and B,,). 
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Together these results suggest that firms that expected to pay their CEOs less than $1 
million increased their compensation after the tax-law change (even after controlling for 
other potentially confounding factors, such as inflation). For all sample firms, the magnitude 
of the positive 1994 differential intercept, (8,4, is greater than the magnitude of the negative 
marginal effect of the 1994 shift in the coefficient on expected compensation, Ву, multiplied 
by expected compensation. B,, is $351,120, В, is —0.29, and our firms’ 1994 expected 
CEO compensation ranges from approximately $280,000 to $980,000. Thus, we estimate 
that all firms' cash compensation increased unexpectedly in 1994 compared to prior years 
because $351,120 — 0.29 X (expected compensation) is greater than O for all firms. Fur- 
thermore, the significantly negative 8, means that after the tax-law change in 1994, and in 
contrast to prior years, the further a firm's expected compensation was below $1 million 
the greater the total 1994 unexpected CEO compensation. 

For example, the 75th percentile of 1994 expected compensation absent the tax law 
change (1.е., for those firms nearest the $1 million benchmark) is $838,352. Thus, the 
estimated unexpected increase in 1994 CEO cash compensation is 13 percent (($351,120 
— (0.29 x $838,352))/$838,352) of expected compensation. The 50th percentile of 1994 
expected compensation is $665,903. Thus, the unexpected increase climbs to 24 percent 
(($351,120. — (0.29 x $665,903))/$665,903). At the 25th percentile (i.e., those firms far- 
thest from the $1 million benchmark), expected 1994 cash compensation equals $520,363, 
so the unexpected increase in 1994 CEO cash compensation is 38 percent (($351,120 
— (0.29 x $520,363))/$520,363) of expected compensation. These examples show how 
the unexpected increase in 1994 cash compensation is higher for CEOs whose expected 
compensation absent the tax-law change fell further below the $1 million benchmark. Con- 
versely, the overall unexpected increase in 1994 CEO cash compensation approaches zero 
for firms that expected to pay their CEOs near $1 million, consistent with our theoretical 
model's prediction (($351,120 — (0.29 х $1,000,000))/$1,000,000 = 6%). 

The control variables are generally insignificant, except that the CEO's compensation 
increases less in 1994 if the CEO is related to the founding family. Finding that the control 
variables are generally insignificant although the adjusted R? is 56 percent, suggests that 
the first-stage regression, Equation (15), generates a reasonably accurate estimate of cash 
compensation. 


Robustness Checks . 

If a firm changed its compensation structure as a result of the tax law effective in 1994, 
then the change should persist and not quickly reverse. Jüst as the hypothesized compen- 
- sation effect should not occur in years before the tax change, it should continue after the 
tax-law change in 1994. To test this conjecture we repeat our analyses substituting 1995 
data for 1994 data. (Untabulated) results reveal that similar to 1994, the shift in the coef- 
ficient on expected compensation in 1995 is negative and significant (p — 0.001). The 1995 
shift in intercept relative to 1991—1993's is $322,000. This shift is similar in magnitude to 
the $351,000 shift in 1994, but is not significant at conventional levels (p — 0.39). Due to 
missing data, this analysis is based on 46 of the original 55 firms. 

Our sample includes firms with expected compensation below Congress’s $1 million 
benchmark. However, 16 of the sample firms acted as if they expected to be affected by 
this tax-law change and they either qualified their bonus plans or indicated that they would 
defer CEO cash compensation if necessary to avoid the tax. We re-estimate our regression 
allowing separate coefficients for the 16 firms taking such actions, and the (untabulated) 
results on the relation between cash compensation and expected compensation remain 
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unchanged or become more significant. These results suggest that our inferences are not 
an artifact of misidentifying firms affected by the tax-law change. 

Re-estimating Equation (16) for 1994 alone yields similar results in that the coefficient 
on expected compensation is significantly less than 1 (р = 0.005).” This corresponds with 
our results reported in Table 5 where the 1994 expected compensation coefficient is less 
than in prior years (during which the coefficient on expected compensation was not signif- 
icantly different from 1). This suggests that our inferences are not attributable to the pre- 
tax-law-change period. We also conduct several additional robustness analyses using the 
1994-only model, because we have additional data for that year, which are not available 
for the entire 1991—1994 period. First, we investigate whether the post-tax-law-change 
increase in cash compensation reflects a substitution from currently nondeductible (but less 
politically visible) noncash compensation into more visible and currently deductible cash 
compensation (this effect also would be consistent with a reduction in implicit contracting 
costs). Specifically, we re-estimate our 1994-only model including the change in noncash 
compensation (stock options, restricted stock awards, and performance share awards granted 
in the current period). However, we find no significant relation between expected compen- 
sation and noncash compensation. Although cash compensation increases from 1992 to 
1994, we find no such increase for noncash compensation. These findings are consistent 
with the unexpectedly high 1994 compensation resulting from increases in СЕОЗ' cash 
compensation, and not with a substitution from noncash to cash compensation. 

Also in our 1994-only sample, we continue to find similar inferences after including 
in the analysis tax-affected firms (firms expected to pay more than $1 million). However, 
similar results in this case are not surprising because prior work has shown that tax-affected 
firms, on average, reacted to the tax-law change by reducing compensation (Balsam and 
Ryan 1996; Johnson, Nabar and Porter 1999; Johnson, Porter, and Shackell 1999). 


VII. CONCLUDING COMMENTS 

We investigate the unintended consequences resulting from congressional enactment of 
Section 162(m), which mandated a highly publicized $1 million benchmark for how much 
is too much executive compensation. We argue that this benchmark effectively reduced the 
implicit executive compensation contracting cost for firms paying their CEOs less than this 
$1 million benchmark. We expect this reduction in implicit costs, in turn, to lead these 
firms to increase CEO compensation more than they would have absent the tax law change. 
Our theoretical model suggests that firms closest to the $1 million limit were least affected 
by the benchmark and we predict that they paid their CEOs the smallest amount of unex- 
pected compensation. Our empirical results are consistent with this hypothesis. 

Specifically, after controlling for other determinants of CEO compensation, we find that 
firms who expected to pay their CEOs less than $1 million had unexpected increases in 
their CEOs' cash compensation, contrary to Congress's expectations. Moreover, the mag- 
nitude of the unexpected increase in compensation is proportional to how far the CEO's 
expected compensation fell below Congress's new $1 million reasonable-compensation 
standard. These changes occur relative to the period before Section 162(m)'s enactment; 
they arise after the tax law instituted the $1 million benchmark in 1994, and these changes 


2 То investigate possible bias from measurement error in our “expected” estimate in this 1994-only analysis, we 
regress each firm's difference between actual and expected compensation, unexpected compensation, on expected 
compensation quintiles and the same control variables. This estimates the mean unexpected compensation for 
differing levels of expected compensation. Our theory predicts that greater expected compensation in 1994 (closer 
to $1 million) leads to lower actual compensation. Consistent with our hypothesis, the mean unexpected com- 
pensation is decreasing in expected compensation. 
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in CEO compensation persist into 1995, further supporting the conclusion that this effect 
is due to the tax-law change. 

To maximize the power of our tests, we examine firms with compensation practices 
particularly open to public scrutiny, a subset of the Forbes top 800 CEOs. Congress's $1 
million limit may not have materially affected firms paying their CEOs very large or very 
small amounts of cash compensation. Thus, we also restrict our sample to firms whose 
implicit costs were most likely reduced by the tax-law change—those with compensation 
just under $1 million. Because our sample firms have greater-than-usual incentives to react 
to the tax-law change, the magnitudes of our estimated coefficients likely represent an 
upper-bound on the effect of this reduction in implicit executive contracting costs for firms 
paying less than the $1 million benchmark, and may not generalize to the overall population 
of firms. 

The evidence we present contributes to our understanding of how the legislative envi- 
ronment can change implicit contracting costs, and also supports the theory that firms react 
rationally to changes in the implicit costs. indirect stakeholders impose on them. Moreover, 
our study provides evidence that specific tax and compensation legislation had unintended 
consequences that were the very opposite of Congress's stated intentions. 


APPENDIX 
а ` Effect of Proportional Measurement Error in Compensation 

"xi is likely that "reasonable" and actual compensation (and its expectation) vary pro- 
portionally. This follows if the publicly observable objective determinants of "reasonable" 
compensation, such as firm size, profitability, market returns, and market share also influ- 
ence actual compensation levels. Much prior research finds this to be the case—the analyses 
in such work are, in the main, based on such publicly available factors (Pavlik et al. 1993). 
Thus, our assumption that actual and “reasonable” compensation are proportional is 
plausible. 

Although it is impossible to estimate the amount by which actual compensation exceeds 
third parties’ perceptions of "reasonable" compensation, any such inflation factor does not 
affect either the direction or the estimated significance of relations estimated with OLS. Let 
A be an inflation factor such that х = Ax where x is the true variable and x” is the 
observed, inflated value. In an OLS regression the estimated slope parameter, 5", from a 
regression with inflated х“ is related to the slope coefficient from a regression of true x's, 
b, as follows: b'x' = bx => b'Ax = bx => b* = b/A. This demonstrates the inverse bias 
in the estimated coefficients. Thus, while our coefficient estimates on expected compensa- 
tion are probably low (as the inflation factor is likely greater than 1, given perceptions that 
compensation was, on average, excessive) this measurement problem does not bias our 
results in favor of our hypothesis. 

Moreover, this inflation factor does not affect the statistical significance of our coeffi- 
cients. The t-statistic for the estimated coefficient of b is b/[SE/V X'X], where SE is the 
estimated standard error of the re ion and X is the vector of independent variables. The 
t-statistic for Б" is b'/[SE/ V X" X"]. Substituting in b/A for b' and Ax for x^ yields: 


| SE | m EA 
VAX (AX) AVX'X X'X 


Thus, the t-statistic estimated with b" is unbiased. 
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Jane Г. Reimers, Editor 


Editor's Note: The two books reviewed in this issue are, at first glance, from two 
very different domains. After reading these reviews, I hope you see a relationship. 
The first book review deals with a very timely issue in accounting—earnings man- 
agement. Thanks to Don Pagach for this excellent review. The second book review 
relates to individual decision making and should interest behavioral researchers in 
accounting. Thanks to Steve Butler for this outstanding review. 


MULFORD, CHARLES W., and EUGENE E. COMINSKY, The Financial Numbers Game: 
Detecting Creative Accounting Practices (New York, NY: John Wiley & Sons, Inc., 
2002, 395 pp.) 


In their new book, The Financial Numbers Game: Detecting Creative Accounting Practices, Charles Mulford 
and Eugene Cominsky have provided interested readers a great reference tool for examining the issues surrounding 
eamings management. The authors examine the issue by defining earnings management, exploring the incentives 
for earnings management and then presenting illustrations and examples of how businesses manage earning. Within 
each chapter the authors examine the flexibility of GAAP and how some companies use this flexibility to their 
own ends. 

While the entire book is very enjoyable, there are two features that the authors provided that I found to be 
very helpful. First, each chapter has a comprehensive glossary that will provide useful background for a reader 
who has no accounting experience. The second useful feature is the checklists provided in the later chapters to 
help readers apply the lessons of the chapter and detect instances of earnings management. The checklists provide 
a way to take the issues discussed in the chapter and apply them to a specific company. 

The authors start by describing the issues surrounding earnings management in two introductory chapters. 
The first chapter introduces the idea of earnings management and describes why firms have an interest and an 
incentive to manage earnings. The second chapter provides a thorough examination of accounting policy choices 
and how these choices can be used or misused. In each case, the authors present numerous examples to reinforce 
the topics. 

In the third chapter, the authors expand significantly on the introduction and examine the conditions and 
incentives for earnings management in greater depth by focusing on examples of abusive earnings management. 
SEC Enforcement Releases are used to provide illustrative cases of abusive earnings management and to help 
distinguish between aggressive and abusive earnings management. The authors also start a discussion of the notion 
of pro forma earnings in Chapter 3 that continues throughout the book. 

The fourth chapter examines the SEC's response to earaings management that began with Chairman Levitt's 
1998 speech at the NYU Center for Law and Business. The chapter starts with an examination of Chairman 
Levitt’s plan to increase public confidence in financial reporting and moves on to analyze the SEC's response 
through issuance of Staff Accounting Bulletins and Enforcement Actions. The chapter continues with an interesting 
look at securities laws and how the SEC enforces the laws along with a multitude of examples of enforcement 
application. The chapter ends with a look at the penalties and consequences associated with violating SEC rules. 

The fifth chapter provides the results of the authors’ survey of financial professionals on the issue of earnings 
management. The first segment of the survey asked professionals if certain financial techniques are consistent or 
inconsistent with GAAP. The second portion asked professionals for their opinions about whether some commonly ` 
held beliefs about earnings management were consistent with their real-world experiences. The third section asked 
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for the professionals to comment about earnings management they had observed personally, how it could have 
been detected, and what effect it has on investors. 

The first five chapters would be an excellent addition to any accounting course. The authors explain earnings 
management and the complexities of the issue in an uncomplicated manner and use examples to bring home 
important points. 

In Chapters 6 through 8, the authors provide an in-depth analysis of three common earnings management 
techniques: premature or fictitious revenue recognition, aggressive capitalization and extended amortization policies, 
and the misstatement of assets and liabilities. Each chapter begins with an examination of the accounting issue 
and provides examples of companies that have applied the accounting treatment in an aggressive mauner. For 
example, the chapter on revenue recognition discusses the issue of identifying fictitious or premature revenue and 
then presents cases of different policies for recognition. The authors then go further in depth by examining the 
SEC's Staff Accounting Bulletins on revenue recognition and related SEC enforcement actions. The chapter ends 
with a discussion of how to detect premature or fictitious revenue and presentation of a checklist that readers can 
use to apply the concept to a specific company. 

The book continues with two informative chapters examining disclosure issues associated with the income 
statement. The authors start with an instructive discussion of the components of the income statement and com- 
prehensive income. Next is an interesting look at how a number of companies have creatively disclosed income 
statement components in order to change users' perceptions of the companies' operating strength. The tenth chapter 
focuses specifically on the use of pro forma measures of earnings and the confusion that the increasing use of 
these measures has introduced to the financial statements. It also illustrates how a lack of reporting standards can 
result in a simple issue, such as the definition of EBITDA, creating a lot of confusion. The examples in these two 
chapters alone will provide enough discussion points for an entire semester. 

The autbors finish with an examination of the cash flow statement. The initial explanation of how cash flow 
is reported, along with a short discussion of the indirect method of preparation, is another example of the authors' 
ability to explain difficult accounting subjects in a reasonable and parsimonious manner. The chapter continues 
with some of the accounting details that can make it difficult for novice users to understand accounting financial 
statements, such as how the tax benefits of stock options are treated and reported. The chapter ends with another 
useful checklist, in which readers can use operating cash flows to detect if their favorite firm is getting too creative 
with accounting practices. 

The Financial Numbers Game was a very enjoyable and informative book. The authors cover all of the major 
issues concerning earnings management and back up each topic with a multitude of examples. The book would 
be appropriate for many levels of readers, from novice investors to audit committee members. This quality 
would make The Financial Numbers Game an excellent supplement to any financial or auditing course. In summary, 
I commend the authors for providing an excellent examination of an important current accounting issue. 


DONALD P. PAGACH 
North Carolina State University 


WEBER, ELKE U., JONATHAN BARON, and GRAHAM LOOMES, Conflict and Trade- 
offs in Decision Making (Cambridge, U.K.: Cambridge University Press, 2001, 347 pp.) 


This book is part of a series of books on judgment and decision making. Conflict and Tradeoffs presents 13 
chapters by various researchers on the general question: Why are some decisions easier to make than others? The 
answer 18 not as simple as the fact that some decisions have an alternative that dominates the other(s) on all relevant 
attributes. It is much more subtle. In experiments on choice behavior, most people appear to be decision seek- 
ing when making decisions for themselves and decision averse (.е., prefer to have someone else makes ће 
decision) when making decisions for others. 

Trade-offs are also more difficult when the dimensions are different. The book gives a perfect example related 
to the appropriate penalty for causing harm. If a logging company mistakenly cuts down 100 acres of protected 
forest, then people find it easier to assess a penalty of an equal amount and type of timber to be given to the 
government than they do a larger amount of timber of a different type or even monetary damages. With some 
creativity in experimental design and operation, this result has direct implications for anditor and client liability to 
allegedly wronged stakeholders. 

The chapters encompass a variety of situations in which trade-offs are necessary. As you might expect, not 
all are of direct interest to business or accounting researchers. Two specific examples are the chapters on impulse 
buying and decisions about prenatal screening. Each is interesting from a judgment and decision-making perspec- 
tive, but both would be leisure reading for most of us. The chapters that would more easily translate into the realm 
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4 
of behavioral accounting research are ones on the emotional trade-off difficulty on decision behavior, behavioral 
consequences of experienced regret, and judgments of relative importance and contingent decision behavior. 

Finally, there are three chapters that deal with broader issues that may translate casily into our area of academic 
interest. The first of these chapters, on private values and public policy, addresses the question of what monetary 
value should be attached to any health and safety improvement in order to weigh it appropriately against the 
opportunity costs of bringing it about. As the chapter documents, it is not a simple question to answer. It strikes 
me as similar to the question: How much are you willing to pay an auditor to reduce the probability of an audit 
failure and what are the opportunity costs of such a reduction? The second chapter titled, “Decisions with Multiple 
Stakeholders and Conflicting Objectives," describes and demonstrates a process for framing and analyzing decisions 
of this type. Virtually every pronouncement of accounting rule-making bodies falls into this situation. The frame- 
work and example could lead to some interesting research questions concerning the rule-making process. Finally, 
there is а chapter that illustrates how to use а web site to provide health care consumers with a decision aid. 
Managerial accountants will find this chapter especially interesting. 

Conflict and Tradeoffs is not meant to be a textbook for a behavioral accounting seminar course. Its purpose 
is to bring together in one book a number of experts in a particular area of study. Along with its predecessors in 
the series, this book will attract readers from many disciplines. The audience for this book includes academics, 
graduate students, advanced undergraduates (probably not accounting students), and practicing professionals in an 
area such as decision analysis. It is an interesting book, which I am still rereading. 


STEPHEN A. BUTLER 
University of Oklahoma 
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Editorial Data 


The following table contains information about turnaround time for manuscripts (including revisions) 
on which editorial decisions were made in the 12-month period ended May 31, 2002. Turnaround 
time is the number of days between the date that the manuscript was received and the date of the 
' editor's letter to the author(s): 


Number of Cumulative Cumulative 
Manuscripts Number Percent 
0 = Days = 30 86 86 28.01 
31 x Days = 60 108 > 194 63.19 
61 = Days = 90 84 278 90.55 
91 = Days = 120 23 301 98.05 
121 = Days 6 6 100.00 


The mean review time was 50 days; the median review time was 50 days. 
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EDITORIAL POLICY AND STYLE INFORMATION 


EDITORIAL POLICY 


According to the policies set by the Publications Committee (which were endorsed by the Executive 
Committee and were published in the Accounting Education News, June 1987), The Accounting Review 
"should be viewed as the premier journal for publishing articles reporting the results of accounting research 
and explaining and illustrating related research methodology. The scope of acceptable articles should embrace 
any research methodology and any accounting-related subject, as long as the articles meet the standards 
established for publication in the journal...No special sections should be necessary. The primary, but not 
exclusive, audience should be—as it is now—academicians, graduate students, and others interested in 
accounting research." | 

The primary criterion for publication in The Accounting Review is the significance of the contribution 
an article makes to the literature. 

The efficiency and effectiveness of the editorial review process is critically dependent upon the actions 
of both authors submitting papers and the reviewers. Authors accept the responsibility of preparing research 
papers at a level suitable for evaluation by independent reviewers. Such preparation, therefore, should include 
subjecting the manuscript to critique by colleagues and others and revising it accordingly prior to submission. 
The review process is not to be used as a means of obtaining feedback at early stages of developing the 
research. 

Reviewers and associate editors are responsible for providing critically constructive and prompt evalu- 
ations of submitted research papers based on the significance of their contribution and on the rigor of analysis 
and presentation. Associate editors also make editorial recommendations to the editor. 


MANUSCRIPT PREPARATION AND STYLE 

The Accounting Review's manuscript preparation guidelines follow (with a slight modification) the B-format 
of The Chicago Manual of Style (14th ed.; University of Chicago Press). Another helpful guide to usage 
and style is The Elements of Style, by William Strunk, Jr., and E. B. White (Macmillan). Spelling follows 
Webster's Collegiate Dictionary. 


FORMAT 


1. АП manuscripts should be typed in 12-point font on one side of 8% X 11" good quality paper and be 
double spaced, except for indented quotations. 

2. Manuscripts should be as concise as the subject and research method permit, generally not to exceed 
7,000 words. - 

3. Margins of at least one inch from top, bottom, and sides should facilitate editing and duplication. 

4. To promote anonymous review, authors should not identify themselves directly or indirectly in their papers 
or in experimental test instruments included with the submission. Single authors should not use the 
editorial “we.” 

5. A cover page should show the title of the paper, the author's name, title and affiliation, email address, 
апу acknowledgments, and a footnote indicating whether the author would be willing to share the data 
(see last paragraph in this statement). 


Pagination: All pages, including tables, appendices and references, should be serially numbered. Major 
sections should be numbered in Roman numerals. Subsections should not be numbered. 


Numbers: Spell out numbers from one to tea, except when used in tables and lists, and when used with 
mathematical, statistical, scientific, or technical units and quantities, such as distances, weights and measures. 
For example: three days; 3 kilometers; 30 years. All other numbers are expressed numerically. 


Percentages and Decimal Fractions: In nontechnical copy use the word percent in the text. 


Hyphens: Use a hyphen to join unit modifiers or to clarify usage. For example: a well-presented analysis; 
re-form. See Webster's for correct usage. 


Keywords: The abstract is to be followed by four keywords that will assist in indexing the paper. 


ABSTRACT/INTRODUCTION 


An Abstract of about 100 words should be presented on a separate page immediately preceding the text. 
The Abstract should concisely inform the reader of the manuscript's topic, its methods, and its findings. 
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Keywords and the Data Availability statements should follow the Abstract. The text of the paper should start 
with a section labeled “Т. Introduction," which provides more details about the paper's purpose, motivation, 
methodology, and findings. Both the Abstract and the introduction should be relatively nontechnical, yet B 
clear enough for an informed reader to understand the manuscript's contribution. The manuscript's title, but 
neither the author's name nor other identification designations, should appear on the Abstract page. 


TABLES AND FIGURES 


The author should note the following general requirements: 

1. Each table and figure (graphic) should appear on a separate page and should be placed at the end of the 
text. Each should bear an Arabic number and a complete title indicating the exact contents of the table 
or figure. Tables and figures should define each variable. The titles and definitions should be sufficiently 
detailed to enable the reader to interpret the tables and figures without reference to the text. 

. А reference to each graphic should be made in the text. 

Sc arr cid diat La obo where cac graphie should pe овесна пише GO 

. Graphics should be reasonably interpreted without reference to the text. 

Source lines and notes should be included as necessary. 


Equations: Equations should be numbered in parentheses flush with the right-hand margin. 


tA а WN 


DOCUMENTATION 


Citations: Work cited should use the “ашћог-даје system" keyed to a list of works in the reference list (see 
below). Authors should make an effort to include the relevant page numbers in the cited works. 


1. In the text, works are cited as follows: authors' last name and date, without comma, in parentheses: for 
example, (Jones 1987); with two authors: (Jones and Freeman 1973); with more than two: (Jones et al. 
1985); with more than one source cited together (Jones 1987; Freeman 1986); with two or more works 
by one author: (Jones 1985, 1987). 

2. Unless confusion would result, do not use “р.” or “pp.” before page numbers: for example, (Jones 1987, 
115). 

3. When the reference list contains more than one work of an author published in the same year, the suffix 
a, b, etc. follows the date in the text citation: for example, (Jones 19878) or (Jones 1987a; Freeman 
1985b). 

4. If an author's name is mentioned in the text, it need not be repeated in the citation; for example, "Jones 
(1987, 115) says...." 

5. Citations to institutional works should use acronyms or short titles where practicable; for example, (AAA 
ASOBAT 1966); (AICPA Cohen Commission Report 1977). Where brief, the full title of an institutional 
work might be shown in a citation: for example, (ICAEW The Corporate Report 1975). 

6. If the manuscript refers to statutes, legal treatises or court cases, citations acceptable in law reviews 
should be used. E 


Reference List: Every manuscript must include a list of references containing only those works cited. Each 
entry should contain all data necessary for unambiguous identification. With the author-date system, use the 
following format recommended by The Chicago Manual: 
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CLAREMONT GRADUATE UNIVERSITY, Peter F. Drucker Graduate School of Management, 
invites nominations and applications for a tenure-track position in Financial Accounting. Appoint- 
ment at the rank of Associate or Full Professor is likely, but Senior Assistant Professors with the 
requisite experience may be considered. The position includes responsibility for research and 
teaching at the М.В.А. and the Executive Management levels. Candidates must have a doctoral 
degree; a strong record of scholarship; an interest in diverse approaches, students and populations; 
and an ability to make their intellectual contributions accessible to experienced managers through 
teaching and published work. Executive-level management or consulting experience is desirable. 
The position will remain open until filled. Nominations and applications will be reviewed on an 
ongoing basis. Please direct nominations, applications, and inquiries to the Office of the Dean, 
Peter F. Drucker Graduate School of Management, 1021 North Dartmouth Avenue, Claremont, 
СА 91711. Please visit our web site at http: //www.cgu.edu/fac/emp/ for more information. CGU 
is committed to hiring diverse, accomplished, and energetic new and established scholars. 


BROCK UNIVERSITY invites applications for two tenure-track positions at the Assistant or 
Associate Professor level, starting July 1, 2003, and subject to final budgetary approval. Qualifi- 
cations include a doctorate in Accounting (completed or near completion) and & commitment to 
classroom excellence and to quality research. Candidates in all specialty areas are encouraged to 
apply. Salary is commensurate with the applicants' qualifications. Brock University is located in 
St. Catharines, Ontario in the heart of the scenic Niagara Peninsula, approximately one hour's 
drive from the city of Toronto and 40 minutes from Buffalo, New York. The Department of 
Accounting and Finance offers a Master's and Bachelor's of Accounting and is introducing an 
M.B.A. in 2003. The Faculty of Business is in the process of AACSB accreditatian. Send appli- 
cations to Dr. Sandra Felton, Chair, Department of Accounting and Finance, Brock University, 
St Catharines, Ontario L2S 3A1 CANADA; Phone: (905) 688-5550 ext. 3452; Ета 
sfelton @taro.bus.brocku.ca. 


ROCHESTER INSTITUTE OF TECHNOLOGY invites applications for Assistant, Associate, or 
Pull Professor of Accounting starting September 2003 for research and graduate and undergraduate 
teaching in the areas of Accounting Information Systems and one other area (preferably Auditing) 
to meet program needs, Candidates must hold a Ph.D. in Accounting or a related discipline from 
an AACSB-accredited institution. Will consider ABD with expected completion by January 2004. 
Associate and Fall Professor positions require established record of teaching and research. Pre- 
vious professional experience desirable. Send letters of interest, curriculum vitae, and names and 
addresses of three references to Professor. Ashok Robin, Chair, Accounting Faculty Search Com- 
mittee, Rochester Institute of Technology, College of Business, Rochester, NY 14623-5608; Email: 
ajrbbuGritedu. Review of applications begins immediately. The position will remain open until 
filled. RIT is an AA/EEO institution. 
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gs at the Assistant and Associate Professor levels. All research areas will be considered. 
Applicants for Assistant Professor positions should expect to complete doctoral degree require- 
ments before the start of the contract period. АН candidates should have a strong commitment to 
scholarly research and excellence in teaching. Salary is very competitive and research support is 
excellent. Please send curriculum vitae and an example of scholarly work to Professor Tom 
Schaefer, Chair, Department of Accountancy, Room 102D, Mendoza College of Business Ad- 
ministration, University of Notre Dame, Notre Dame, IN 46556-5646. The University of Notre 
Dame is an Equal Opportunity / Affirmative Action Employer. 


Ph.D., CPA, with 15 years of teaching experience and over five years of IRS audit experience 
desires tenure-track or visiting position for Fall 2002. I have recent publications in JATA, Advances 
in Taxation, and The Tax Advisor, and several works in process. While my primary teaching and 
research interest is in Taxation, I have taught Principles, Intermediate, Advanced, Auditing, Man- 
agerial, and Cost Accounting at both the graduate and undergraduate levels. I also have extensive 
experience teaching nontraditional students as weil as those who speak English as a second 
language, and seven years advising VITA program volunteers. Contact pjwestortG adelphia.net. 


LOYOLA COLLEGE IN MARYLAND invites applications for а tenure-track position at the 
Assistant or Ássociate level in Financial Accounting, commencing in the Spring or Fall 2003. 
Candidates for the position must possess an appropriate earned doctorate or be near completion 
with a commitment to outstanding teaching, quality research, and dedicated service. The primary 
teaching areas are Financial and Managerial Accounting. Appropriate business and teaching ex- 
perience are highly valued. Loyola College is located five miles north of Baltimore's Inner Harbor. 
The Sellinger School and the Department of Accounting are AACSB-accredited. Competitive 
salary, attractive benefits, and many technology and financial supports are available. For more 
information visit our web site at http:// www.loyola.edu. Submit your application to Dr. Alfred 
Michenzi, Department of Accounting, Loyola College in Maryland, 4501 North Charles Street, 
Baltimore, MD 21210-2699; Email: amichenzi@loyola.edu. Loyola College is a Jesuit Catholic 
institution that welcomes applicants from all backgrounds who can contribute to our unique 
educational mission. Loyola is an Equal Opportunity Employer that seeks applications from 
women and members of minority groups. 


INDIANA UNIVERSITY, Kelley School of Business Indianapolis, invites applications for a 
tenure-track or clinical Accounting faculty position beginning August 2003. Rank/salary will be 
commensurate with qualifications; a significant research record is required for senior appointment. 
Although the School's primary need is in Cost/Managerial Accounting, qualified applicants with 
teaching and research interests in other areas will also be considered. Minimum qualifications 
include accredited Accounting Ph.D. or equivalent. Professional experience and certification are 
desirable. Send application letter, curriculum vitae, and names of three references by mail or 
email to Eric М. Johnson, Accounting Search Committee Chair, Kelley School of Business In- 
dianapolis, 801 West Michigan Street, Indianapolis, IN 46202-5151; Phone: (317) 274-5695; 
Email: erijohnsG'iupui.edu. Review of applications will begin October 1, 2002 and continue until 
position is filled. Preliminary interviews will be héld at the 2002 American Accounting Associ- 
ation Annual Meeting in San Antonio. See http://kelley.iupui.edu for more information. Indiana 
University is an AA/EOE Employer, Educator, and Contractor, M/F/D. 
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408 UNIVERSITY OF COLORADO АТ DENVER seeks applicants for one or more tenure-track 

faculty positions in Accounting. Minimum qualifications include a doctoral degree in Accounting 
and commitment to excellence in research and teaching. Candidates for advanced rank must 
demonstrate significant accomplishments in research, teaching, and service. Specializations in all 
areas of Accounting will be considered. Proficiency with information technology in teaching and/ 
or research applications is especially desirable. Review of applications begins imsnediately, and 
will continue until the positions are filled. Please send a letter of application, current curriculum 
vitae, relevant publications or working papers, and teaching credentials to Professor Bruce R. 
Neumann, Director of Accounting Programs, University of Colorado at Denver, Campus Box 165, 
PO Вох 173364, Denver, CO 80217; Fax: (303) 556-5899; Email: bruce.neumann Ё cudenver.edu. 
The University of Colorado at Denver is an Equal Opportunity Employer and Educator committed 
to excellence through inclusiveness. The Colorado Open Records Act applies to all application 
materials. 
UNIVERSITY OF NEW HAMPSHIRE, Whittemore School of Business and Economics, iuvites 
applications for two tenure-track positions in Accounting at the Assistant Professor level beginning 
Fall 2003. Applicants must have a doctoral degree or be near completion. Teaching interests in 
Financial and Managerial Accounting (undergraduate and graduate) are preferred. The successful 
candidate will be expected to maintain an active research and publication agenda in peer-reviewed 
journals. Submit a letter of interest, current curriculum vitae, three recommendation letters, recent 
teaching evaluations, and evidence of scholarly work to Professor Afshad Паш, Whittemore 
School of Business and Economics, Box À, McConnell Hall, University of New Hampshire, 
Durham, NH 03824; Telephone: (603) 862-3342. For additional information, send email to Ac- 
counting search Gunh.edu. The school is accredited by the AACSB. Application review to begin 
immediately and continue until the position is filled. UNH is committed to excellence through 
diversity among its faculty and strongly encourages women and minorities to apply. 


MICHIGAN TECHNOLOGICAL UNIVERSITY, School of Business and Economics, invites ap- 
plicants for a full-time tenure-track position in Accounting beginning Fall 2003. The School of 
Business and Economics is fully AACSB-accredited. A Ph.D. (or ABD near completion) in Ac- 
counting from an AACSB-accredited school is required. Applicants in all areas of Accounting 
are encouraged to apply. Rank and salary will be commensurate with qualificaticns and experi- 
ence. Professional certification and experience are a plus. The school's primary focus is on teach- 
ing, but research and publication in refereed publications is necessary for tenure and promotion. 
Michigan Tech was founded in 1885 and is a nationally recognized technological university. The 
university is located on the west side of Michigan's beautiful Upper Peninsula, where publicly 
accessible land and outdoor recreational opportunities abound. More information may be found 
at: http: //www.sbea.mtu.edu. Interested candidates should forward a letter of application, a cur- 
riculum vitae, and a list of three references to Dr. Keith Lantz, Dean, School oi Business and 
oem Michigan Technological University, 1400 Townsend Drive, Houghton, Michigan, 
9931. 


UNIVERSITY OF DAYTON seeks Assistant/ Associate Professor for August 2003. Appropriate 
scholarship and teaching record/potential are required; 3:2 load after period of reduced loads/ 
grants. Ph.D. in Accounting from AACSB-accredited program is required; ABD close will be 
considered. Collegiality essential; professional certification desirable. Priority areas are Tax, Man- 
agerial, and/or AIS; AACSB-accredited program. Send letter and curriculum vitae to Dr. Ron 
Burrows, Department of Accounting, University of Dayton, 300 College Park, Dayton, OH 45469- 
2242; Phone: (937) 229-2429; Fax: (937) 229-2270; Email: burrows Gnotes.udayton.edu. Appli- 
cation deadline is November 1, 2002 or until filled. Dayton area population is approximately 
750,000; Cincinnati, Columbus, and Indianapolis are within 1—2 hours. The University of Dayton, 
а comprehensive Catholic University founded by the Society of Mary in 1850, is an Equal 
Opportunity/ Affirmative Action Employer. Women, minorities, individuals with disabilities, and 
veterans are strongly encouraged to apply. The University of Dayton is firmly committed to the 
principle of diversity. 





412 BOSTON COLLEGE, Wallace E. Carroll School of Management, invites applications for а tenure- 


track Accounting position for Fall 2003. The qualified candidate must demonstrate interest in and 
capacity to conduct high-quality scholarly research as well as a high level of teaching competence 
and innovation. We seek individuals with an openness to diverse intellectual outlooks and research 
methodologies, and an appreciation for Boston College’s liberal arts tradition. We offer a collegial 
environment and an energetic faculty with a variety of intellectual interests and close ties to the 
Boston financial and academic communities. Direct inquiries to Gregory Trompeter, Chair, De- 
partment of Accounting, Carroll School of Management, Fulton Hall 520, Boston College, Chest- 
nut Hill, MA 02467. Deadline for applications is January 20, 2003. The Carroll School of Man- 
agement is an Equal Opportunity Employer and strongly encourages applications from individuals 
who will enhance the diversity of our faculty. 


SYRACUSE UNIVERSITY, Department of Accounting, invites applications for faculty positions 
at all ranks beginning August 15, 2003. A Ph.D. is required and professional certification and 
teaching experience are desirable. Candidates for senior positions must have demonstrated excel- 
lence in research and teaching. Syracuse University offers an excellent environment for faculty, 
competitive salary, and benefits, as well as good research support and colleagues. The School of 
Management offers Ph.D., M.B.A., M.S. in Accounting, and В.В.А. degree programs. The School 
has 1,250 undergraduate, 250 master’s, and 30 doctoral students enrolled and 60 full-time faculty. 
It is currently in the design phase of a new, state-of-the-art building. The Department of Account- 
ing receives strong support from its alumni, including an endowment to support research and 
course development. Please send applications to Gerald J. Lobo, Chairman, Department of Ac- 
counting, School of Management, Syracuse University, 900 S. Crouse Avenue, Syracuse, NY 
13244. Syracuse University is an ЕО/АА Employer. Applications by minority and female can- 
didates are especially encouraged. 


CONCORDIA UNIVERSITY, located in beautiful Montreal, Quebec, Canada, invites applications 
for tenure-track positions in Accountancy at the rank of Assistant, Associate or Full Professor, 
effective June 1, 2003. А doctoral degree (completed or near completion) in Accountancy is 
required. Salaries are competitive and commensurate with qualificetions and experience. These 
positions are subject to budgetary approval. The Department of Accountancy is the only depart- 
ment in Canada accredited by the AACSB—The International Association for Management Ed- 
ucation. The department has 22 full-time faculty members, is one of the largest in the country, 
ard has an established record of excellence in professional Accounting education and academic 
.research. Please send your complete application package to Dr. Dominic Peltier-Rivest, Chairman, 
Department of Accountancy, John Molson School of Business, Cancordia University, 1455 de 
Maisonneuve Blvd. West, Montreal, Quebec, НЗО 1M8 CANADA; Phone: (514) 848-2778; 
Email: drivest@jmsb.concordia.ca. Concordia has a policy of employment equity, including affir- 
mative action for women faculty. In accordance with Canadian immigration requirements, priority 
will be given to Canadian citizens and permanent residents of Canada. 


STATE UNIVERSITY OF NEW YORK AT BUFFALO expects to have three August 2003 open- 
ings for an Assistant, Associate, or Full Professor of Accounting. Primary needs are in the Fi- 
nancial and Managerial areas; we are actively seeking senior applicants. Must have a demonstrated 
capacity to undertake scholarly research publishable in leading journals and to provide quality 
teaching at the undergraduate, M.B.A., and/or Ph.D. level. Doctorate in hand or (at the Assistant 
level) near completion from.a reputable research university expected. Research record is а re- 
quirement for senior positions. Salary and fringe benefits are competitive. Send curriculum vitae, 
two letters of recommendation, copy of dissertation proposal, and/or other research paper(s) to 
Professor Susan Hamlen, Department of Accounting & Law, Jacobs Management Center, State 
University of New York at Buffalo, Buffalo, NY 14260-4000; Fax: (716) 645-3823; Email: ham- 
len @buffalo.edu. SUNYAB is an Affirmative Action/Equal Opportunity Employer. 
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ARIZONA STATE UNIVERSITY WEST, School of Management, is recruiting for а tenured/ 
tenure-track Assistant/ Associate Professor of Managerial Accounting to teach Managerial Ac- 
counting at the M.B.A. and undergraduate levels beginning Fall 2003. Required: Doctorate in 
Accountancy or related field by August 15, 2003; evidence of teaching effectiveness in Accounting 
and achievement in scholarship commensurate with level of appointment; evidence of teaching 
Managerial Accounting. Desired: consulting/industry experience; evidence of web-based or online 
teaching; evidence of funded research; evidence of experience in and a desire to teach a second 
area of Accounting. Apply by September 30, 2002; if not filled, monthly thereafter until search 
closed. Send two complete copies of a letter of interest, curriculum vitae, names of three refer- 
ences, and evidence of teaching and research performance to Dr. William Duncan, ACC/ISM 
Department Chair, ASU West School of Management, PO Box 37100, MC 2451, Phoenix, AZ 
85069-7100. ASU West is an AA/EO Employer in policy and practice. 


ARIZONA STATE UNIVERSITY WEST, School of Management, is recruiting for a tenured/ 
tenure-track Assistant/ Associate Professor of Accounting Information Systems to teach AIS at 
the M.B.A. and undergraduate levels beginning Fall 2003. Required: Doctorate in Accountancy 
or related field by August 15, 2003; evidence of teaching effectiveness in Accounting commen- 
surate with level of appointment, achievement in scholarship commensurate with level of appoint- 
ment, teaching AIS. Desired: consulting/industry experience; evidence of: web-based or online 
teaching, funded research, experience in and a desire to teach a second area of Accounting, 
experience in database applications and management. Apply by September 30, 2002; if not filled, 
monthly thereafter until search closed. Send two complete copies of a letter of interest, curriculum 
vitae, names of three references, and evidence of teaching and research performance to Dr. William 
Duncan, ACC/ISM Chair, ASUW SOM, PO Box 37100, MC 2451, Phoenix, AZ 85069-7100. 
ASU West is an AA/EO Employe: in policy and practice. 


WRIGHT STATE UNIVERSITY, Raj Soin College of Business, invites applications for the po- 
sition of Department Chair. The position starts September 1, 2002. January 2003 or July 2003 
start dates will be considered. Candidates for the Chair position must be terminally and/or аса- 
demically qualified and have an established record of teaching, scholarship, and service appro- 
priate for appointment at the rank of Professor. In addition, candidates must pcssess excellent 
leadership skills and the ability to interact effectively with stakeholders. Earned doctorate in 
Accounting, relevant business experience, and Professional Accounting certification are preferred. 
Submit a letter of application, a curriculum vitae, and three references with contact informa- 
tion to David Bukovinsky, Chair, Accountancy Chair Search Committee, Wright State University, 
Raj Soin College of Business, 3640 Colonel Glenn Highway, Dayton, OH 45435; Email: 
david.bukovinsky @ wright.edu. Reviews of applications will begin immediately and continue until 
the position is filled. Wright State University is an EO/AA Employer. 


MISSISSIPPI STATE UNIVERSITY, School of Accountancy, College of Business and Industry, 
announces an opening for a tenure- track position teaching in the School of Acccuntancy begin- 
ning Fall 2003. Appointment is at the Associate Professor rank teaching undergraduate and grad- 
uate courses in Managerial Accounting, Accounting Information Systems, or Auditing. The holder 
of this position will be expected to serve on the School's Ph.D. Committee and teach Ph.D. 
classes. Applicants must have doctorate degree in Accounting. Position requires excellence in 
teaching, based on prior experience as Assistant or Associate Professor; ability to conduct research 
leading to publication in top-level journals. Applicants are expected to advise and mentor students 
at all levels. Professional certification and professional accounting experience are desirable. Send 
application letter, current curriculum vitae, and three reference letters to Dr. Dan Hollingsworth, 
Director, School of Accountancy, PO Box EF, Mississippi State University, Mississippi State, MS 
39762. Review will begin September 30, 2002 and continue until filled. Mississippi State Uni- 
versity is an AA/EO Employer. 





420 UNIVERSITY OF ALASKA FAIRBANKS, School of Management, invites applications for the 


position of Professor/ Associate of Accounting. Both the School of Management and Accounting 
Program are accredited by AACSB. The successful candidate is expected to offer high-quality 
instruction in area of expertise and to make a major contribution to Department of Accounting/ 
Information Systems, providing leadership in teaching, research, and service for the Accounting 
Program. Responsibilities will include playing a major role in the further development of the 
program and acting as a principal catalyst to strengthen relationships between the Department 
and professional community. Candidates must hold a Ph.D. in Accounting or related field and 
provide evidence of teaching, research, and communications skills; CPA, СМА, or CIA certifi- 
cation preferred. Salary is competitive and commensurate with qualifications. Applications will 
be reviewed on August 6, 2002, and position will be open until filled. Send a signed UAF 
application form available from http: //www.uaf.edu/unthr; cover letter; curriculum vitae; three 
letters of reference; evidence of teaching effectiveness; and examples of scholarly activity to Dean 
James Collins, c/o UAF Human Resources, PO Box 757860, Fairbsnks, AK 99775-7860. 


UNIVERSITY OF MIAMI, Department of Accounting, is seeking an applicant at the Assistant 
Professor level for a tenure-track position beginning in 2003. АП areas of research and teaching 
interest within the. Accounting field are open for consideration and our salary levels are compet- 
itive. The individual will be expected to carry a regular teaching load at both the undergraduate 
and graduate levels. Additionally, the individual will be expected to conduct and publish signif- 
icant research in his/her area of interest—focusing particularly on important journals in the 
Accounting literature. Candidates should have a Ph.D. or equivalent. Interested candidates should 
contact Dr. Oscar Holzmann, Chair of the Faculty Recruiting Committee, either by mail or email, 
at Dr. Oscar Holzmann, Department of Accounting, 317 Jenkins Building, University of Miami, 
Coral Gables, FL 33146; Email: holzmann@miami.edu. The University of Miami is an Equal 
Opportunity Employer. 


CALIFORNIA STATE UNIVERSITY, LONG BEACH invites applicants for tenure-track Ас- 
counting faculty position at the Assistant Professor or Associate Professor level for Fall 2003. 
Applicants must hold a Ph.D., or D.B.A. degree with a major in Accounting and have demon- 
strated potential for excellence in teaching, research, curriculum development, and service con- 
tributions. Professional certification is desirable. Compensation will be competitive and be com- 
mensurate with the candidate’s qualifications and experience. Applicant screening will begin 
November 15, 2002 and will continue until the position is filled. Please send a letter of application 
and curriculum vitae to Steven А. Fisher, Chair, Department of Accountancy, California State 
University, Long Beach, 1250 Bellflower Boulevard, Long Beach, CA 90840-8504. CSULB is an 
urban university in the California State University System. It is located three miles from the ocean 
in the city of Long Beach. CSULB is an Affirmative Action/Equal Opportunity Employer and 
has a strong commitment to the principle of diversity. 


KANSAS STATE UNIVERSITY, Department of Accounting, seeks to fill the position of De- 
partment Head beginning Fall 2003. The Department Head is responsible for managing the 
- AACSB-accredited undergraduate and Master's of Accountancy programs and for maintaining 
relationships with on- and off-campus constituencies. Applicants should have a doctoral degree 
in Accounting, a record of excellence in teaching and research consistent with a tenured appoint- 
ment at the rank of Associate or Full Professor, strong interpersonal skills, and a commitment to 
E Accounting education; experience with AACSB accreditation preferred. The Account- 

is nationally recognized for innovation in Accounting education. Screening will 
feet August T 2002 and continue until the position is filled. Send curriculum vitae, list of 
references, and other evidence of qualifications to Dr. Stacy Kovar, Department of Accounting, 
Calvin 109, Kansas State University, Manhattan, KS 66506; Email: skovar@ksu.edu. For more 
information, please visit http:// www.cba.ksu.edu/cba/employ/. Kansas State University is an 
Equal Opportunity Employer and seeks diversity. 
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424 POSITION DESIRED: Ph.D. candidate with expected graduation date in May 2003, СРА, is 
seeking a tenure-track or visiting position starting Fall 2003. I have tanght Managerial Accounting, 
however, I am interested in Auditing as well as General Accounting Education. Most of my 
professional career experience was in the Auditing and Managerial areas. You may contact me at 
pdp1 Gcobilan.msstate.edu for additional information. 


NAVAL POSTGRADUATE SCHOOL, Graduate School of Business and Public Policy, seeks 
applicants for tenure-track or visiting faculty positions. Candidates should possess a Ph.D. (or be 
near completion), have excellent teaching ability, and a commitment to scholarly research. Tenure- 
track candidates at the Associate or Full Professor rank should have an established research record. 
In addition to teaching M.B.A. core courses in Financial Accounting and Managerial Accounting, 
individuals with Finance backgrounds are needed to teach the M.B.A. core course in Finance. 
Other courses include Advanced Financial Reporting, Advanced Finance, Auditing, Management 
Control, and Strategic Cost Management. The Graduate School of Business and Public Policy ` 
offers an M.B.A., as well as other AACSB- and NASPA A-accredited Master's degree programs 
in management. Students include U.S. and international military officers, and employees of the 
federal government. Send curriculum vitae and names of three references to Professor Douglas 
А. Brook, Dean, Graduate School of Business and Public Policy, Naval Postgraduate School, 555 
Dyer Road, Monterey, CA 93943. The Naval Postgraduate School is an Equal Opportunity 
Employer. 


WESTERN KENTUCKY UNIVERSITY, Gordon Ford College of Business (AACSB Intema- 
tional-accredited), is. seeking applicants for a tenure-track position in Accounting beginning in 
August 2003. A primary specialization in Taxation is strongly preferred, with secondary special- 
ization open. Qualifications include Ph.D. or D.B.A. in Accounting, but ABDs near completion 
with demonstrated potential for quality teaching and research may also be considered. Preference 
will be given to candidates who possess professional certification and have a sound record of 


teaching and research, with publications in refereed journals. Applicants sbould possess an inter- 
national perspective. Applicants should submit a leti of application, curriculum vitae, transcripts, 
evidence of research, and three letters of reference to Chair, Accounting Search Committee, De- 
partment of Áccounting, Gordon Ford College of Business, Grise Hall 501, 1 Big Red Way, 
Bowling Green, КУ 42101. А review of applicants will begin November 1, 2002 and the position 
will remain open until filled. More information about the University can be obtained by contacting 
(270) 745-3895; Fax (270) 745-5953; or by visiting our web site at: http: // www:wku.edu/gfcb. 


McMASTER UNIVERSITY, Michael б. DeGroote School of Business (a "World's Top 100" 
Business School, Financial Times 2002 rankings), is seeking tenure-stream faculty in Accounting 
at the Assistant Professor level. We are looking to fill one position in July 1, 2003 and possibly 
one more in July 1, 2004. Applicants should have primary teaching and research interests in 
Financial/Managerial Accounting or ии Systems. Preferred candidates will 
possess a completed doctorate or be close to completion; exhibit research excellence (or potential) 
and display teaching excellence (or effectiveness). Please send a curriculum vitae official tran- 
scripts, three letters of reference, teaching evaluations (if any), and a working paper to Professor 
S. M. Khalid Nainar, Chair, Accounting and Financial Management Services Area, Michael G. 
DeGroote School of Business, McMaster University, 1280 Main Street West, Hamilton, Ontario, 
18$ 4M4, CANADA. Competitive salary and benefits as well as an attractive teaching load are 
offered. For further information, please email nainar& mcmasterca ог visit http://www. 
degroote.mcmaster.ca. 





BOISE STATE UNIVERSITY, Department of Accountancy, invites epplications for а tenure-track 
position at the Assistant rank starting Fall 2003, subject to budgetary approval. All research areas 
will be considered except for Tax. A Ph.D. in Accounting is required (ABDs will be considered). 
Professional experience and certification are desired. Expectations include a commitment to high- 
quality teaching, scholarship leading to refereed publication, and university and community ser- 
vice. The College and Department are AACSB-accredited, offering both undergraduate and mas- 
ter’s degrees. Salary is competitive in the western region. Candidates should send a letter of 
interest, resume, and three letters of reference to Dr. Paul Bahnson, Department of Accountancy, 
Boise State University, 1910 University Drive, Boise, ID 85725-1610. The closing date for ap- 
plications is December 1, 2002. Boise State University is an EEO/AA Employer. 


UNIVERSITY OF ALASKA ANCHORAGE invites applicants for a tenure-track position in Ac- 
counting beginning Fall 2003. Candidates must be qualified to teach Audit, Systems, Financial, 
or Taxation at the undergraduate and M.B.A. levels. Minimum qualifications include an accredited 
Ph.D. or D.B.A. in Accounting or a J.D. or L.L.B. with an Accounting degree for a Tax position. 
The UAA College of Business and Public Policy is accredited by the AACSB and occupies 
relatively new and technologically advanced facility. The College has several research and eco- 
nomic development centers with a focus on international business, small business, regional eco- 
' nomic policy and development, and Russian business education. Applicants should submit a letter 
of interest in the position and in relocating to Alaska (please note PCN: 301337), a University 
of Alaska Applicant Form, a curriculum vitae, transcript copies, and three references to University 
of Alaska Anchorage HRS, Administration 245, 3211 Providence Drive, Anchorage, AK 99508. 
The complete vacancy announcement and application procedures are available at http:// 
www.finsys.uaa.alaska.edu/uaahrs. Inquiries: Professor Patrick Fort, Phone: (907) 786-4138; 
Email: cpfort @uaa.alaska.edu. For more information, visit http://www. cbpp.uas.alaska.edu. 


UNIVERSITY OF OREGON, Department of Accounting, invites applications for one or more 
tenure-track positions in Accounting, effective September 2003. Teaching skills in all areas of 
Accounting will be considered. Requirements for Assistant rank include completed or nearly 
campleted Ph.D. Requirements for more senior ranks include demonstrated teaching competence 
and publication record in TAR, JAR, JAE, and/or CAR. Salary is negotiable. Application review 
begins October 1, 2002 for Professor and Associate Professor, and January 31, 2003 for Assistant 
Professor. Application review will continue until position(s) filled. To apply, send letter of interest, 
curriculum vitae, selected copies of research papers, statement of teaching interests, evidence of 
teaching performance, and names of three references to Professor Dale Morse, Lundquist College 
of Business, University of Oregon, Eugene, OR 97403-1208; Fax: (541) 346-3341. The University 
of Oregon is an AA/EO/ADA Institution committed to cultural diversity. 


MONTANA STATE UNIVERSITY, College of Business, seeks applicants for an unusual and 
exciting administrative opportunity, the newly created position of Associate Dean for Academic 
Affairs. This individual will be the founding director of a Center for Excellence in Undergraduate 
Business Education and will lead an extremely well qualified and highly motivated faculty in a 
unique student-focused academic program. Salary is competitive and depends on experience. 
Screening begins October 15, 2002 and will continue until the position is filled. For additional 
information and application directions, see-http://www.montana.edu/level2/jobs.html, or contact 
Dr. Harry Benham, Search Committee Chair, College, of Business, PO Box 173040, Montana 
State University, Bozeman, MT 59717-3040; Phone: (406) 994-6196; Email: hbenham@ 
montana.edu. ADA/EO/AA/ Veteran's Preference. 
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SINGAPORE MANAGEMENT UNIVERSITY (SMU) invites applications for positions available 
in the School of Accountancy within the Standing Faculty ranks of Assistant Professor, Associate 
Professor, or Professor. Faculty interested in visiting appointments are encouraged to send their 
curriculum vitae. Preferred commencement is July 2003, but negotiable. Preference will be given 
to candidates who can teach Financial Accounting, Management Accounting, Accounting Infor- 
mation Systems, Tax, and Auditing. All streams of Accounting research may be accommodated. 
СРА is preferred. SMU offers internationally competitive remuneration, research support, reduced 
teaching loads for research active faculty, funding to attend international conferences, and relo- 
cation assistance and benefits to help international faculty take up their appointments in Singapore. 
Information about SMU and application procedures are outlined at http: //www.smu.edn.sg. Cur- 
riculum vitae can be forwarded to accountingcv@smu.edu.sg or sent to Office of Faculty Ad- 
ministration, Oei Tiong Ham Building, 469 Bukit Timah Road, Singapore 259756. 


SAN JOSE STATE UNIVERSITY invites applications for Fall 2003 for a tenure-track Accounting 
position as Associate or Assistant Professor, or for a temporary appointment as Visiting Professor 
as Lecturer with an emphasis in Financial, Managerial Accounting, and Taxation. The candidate 
must have demonstrated versatility in subject matter competencies and pedagogy. The teaching 
assignment is at both graduate and undergraduate levels including traditional and accelerated 
formats. The positions are subject to final approval by the University. The minimum credential 
requirement is Ph.D. for tenure-track appointments, and an M.B.A. for temporary appointments. 
Strong preference will be given to candidates who hold a Ph.D. from an ACSI accredited 
university. The application deadline is December 31, 2002 or until position is filled. Send appli- 
cation letter, resume, and three letters of reference to Dr. Joseph Mori, College of Business, San 
Jose State University, One Washington Square, BT850, San Jose, CA 95192-0066; Phone: (408) 
924-3460; Email: mori_j@cob.sjsu.edu. San Jose State University is an Equal Opportunity / Af- 
firmative Action Employer. 


TEXAS CHRISTIAN UNIVERSITY, Department of Accounting, invites applications for Chair 
of the Department of Accounting to begin in August 2003. We seek candidates with demonstrated 
excellence in research and teaching, and a cumulative record that would warrant a faculty ap- 
pointment at the Associate Professor or, preferably, Full Professor rank. Administrative experience 
is desirable but not required. The Department Chair will provide academic leadership, engage in 
outreach activities in the DFW area, and have administrative responsibility for the department. 
TCU offers an excellent environment for faculty—competitive salary and benefits, good research 
support including full access to the Wharton Research Data Service, and attractive teaching loads. 
Applications should be addressed to Steve C. Lim, Recruiting Chair, TCU Box 298530, М. J. 
Neeley School of Business, Texas Christian University, Fort Worth, TX 76129. Professor Lim 
may contacted by phone: (817) 257-7536, or by email: s.limGtcu.edu. Fort Worth is an attractive 
and affordable place to live in the heart of the vibrant DFW Metroplex. Please visit http:// 
www.tcu.edu for further information on TCU and http: // www.neeley.tcu.edu for information on 
the Neeley School. TCU is an EEO/AA Employer. Applications by women and minority can- 
didates are especially encouraged. 





TEXAS CHRISTIAN UNIVERSITY, Department of Accounting, invites applications for a tenure- 
track faculty position as an Assistant Professor of Accounting to begin in August 2003. АП ranks 
and all areas will be considered. A Ph.D. is required and professional certification and teaching 
experience are a plus. Candidates with demonstrated excellence in research and teaching are 
preferred. TCU offers an excellent environment for new faculty—competitive salary and benefits, 
good research support and colleagues, and attractive teaching loads. For example, TCU has access 
to Compustat and CRSP through Wharton Research Data Services, First Call I/B/E/S data, and 
other global financial transactions through SDC Platinum from Thompson Financial. Applications 
should be addressed to Steve C. Lim, Recruiting Chair, TCU Box 298530, M. J. Neeley School 
of Business, Texas Christian University, Fort Worth, TX 76129. Professor Lim may contacted by 
phone: (817) 257-7536 or by email: s.lim@tcu.edu. Fort Worth is an attractive and affordable 
piace in which to live in the heart of the vibrant DFW Metroplex. Please visit http:// www.tcu.edu 
for further information on TCU and http:// www.neeley.tcu.edu for information on the Neeley 
School TCU is an EEO/AA Employer Applications by women and minority candidates are 
especially encouraged. 

DREXEL UNIVERSITY, LeBow College of Business, Department of Accounting and Taxation, 
invites applications for the position of Department Head. Qualified candidates should possess a 
record of scholarship commensurate with appointment as a tenured Professor of Accounting. 
. Candidates should have strong leadership, interpersonal, and administrative skills, and а demon- 
strated record of excellent teaching and course development. The Department of Accounting and 
Taxation has 13 full-time faculty members, including two chaired professorships, and is in the 
. process of filling a third chaired professorship. Located in Philadelphia's University City area, 
Drexel’s LeBow College of Business is AACSB-accredited at the graduate and 

levels and offers doctorate, М.В.А., Executive M.B.A., MLS. in Accounting, MLS. in Taxation, 
and undergraduate degrees. The LeBow College focuses on research and the Department of Ac- 
counting and Taxation has а highly productive faculty. Send application materials to Michael 
Gombola, Department of Accounting and Taxation, LeBow College of Business, Drexel Univer- 
sity, 3141 Chestnut Street, Philadelphia, PA 19104. Drexel University is an Affirmative Action, 
Equal Opportunity Employer. 

DREXEL UNIVERSITY, LeBow College of Business, Department of Accounting and Taxation, 
invites applications for the KPMG Professorship in Accounting. Qualified candidates should be 
recognized scholars and be prepared to lead the research efforts of the Department of Accounting 
and Taxation. Candidates should have strong interest in supervising doctoral students and teaching 
at the doctoral level. The chairholder will be expected to foster relationships between the De- 
partment and leaders in the Accounting Profession. Located in Philadelphia’s University City area, 
Drexel’s LeBow College of Business is AACSB-accredited at the graduate and undergraduate 
levels and offers doctorate, M.B.A., Executive M.B.A., and undergraduate degrees. The LeBow 
College focuses on research and the Department of Accounting and Taxation has a highly pro- 
ductive faculty. Salary, benefits, and support are competitive. Send application materials to 
Michael Gombola, Department of Accounting and Taxation, LeBow College of Business, Drexel 
University, 3141 Chestnut Street, Philadelphia, PA 19104. Drexel University is an Affirmative 
Action, Equal Opportunity Employer. 

DREXEL UNIVERSITY, LeBow College of Business, Department of Accounting and Taxation, 
has an opening for a tenure-track Assistant Professor or Associate Professor position beginning 
in September 2003. Qualified candidates should have earned their Ph.D. and have an interest in 
innovative research. Teaching interests should include Managerial Accounting and Financial Ac- 
counting. Located in Philadelphia’s University City area, Drexel’s LeBow College of Business is 
AACSB-accredited at the gradnate and undergraduate levels and offers doctorate, M.B.A., Ex- 
ecutive M.B.A., and undergraduate degrees. The LeBow College focuses on research and the 
Department of Accounting and Taxation has a highly productive faculty. Salary, benefits, and 
support are competitive. Send application materials to Kevin Brown, Recruiting Chair, Department 
of Accounting and Taxation, LeBow College of Business, Drexel University, 3141 Chestnut Street, 
Philadelphia, PA 19104. Drexel University is an Affirmative Action, Equal Opportunity Employer. 





„ 


хи 


UNIVERSITY OF GEORGIA, J.M. Tull School of Accounting, is seeking applications for an 
anticipated tenure-track position in Accounting at the Assistant Professor ievel with teaching 
responsibilities in Taxation or Auditing/Systems at both the graduate and undergraduate levels. 
The anticipated date of appointment is Fall 2003. Candidates for this position should have either 
a Ph.D. in Accounting or be well along in the dissertation stage. Applicants must have a com- 
mitment to excellence in teaching and scholarship. Salary and benefits are competitive. Appli- - 
cations received before December 31, 2002 are assured of consideration. Please submit application 
materials (current curriculum vitae and dissertation proposal or example of scholarly work) to · 
Professor Ben Ayers, Chair, Faculty Recruiting Committee, J.M. Tull School of Accounting, Terry 
College of Business, 255 Brooks Hall, University of Georgia, Athens, GA 30602. The University 


of Georgia is an Equal Opportunity / Affirmative Action PREMO and strongly encourages ap- 
plications from women and minorities. 


THE UNIVERSITY OF TEXAS AT EL PASO invites applications for the position of Assistant 
/ Associate Professor of Accounting with specialization in Accounting Information Systems. The 
College of Business and Administration and the Accounting Department are AACSB-accredited. 


` The successful applicant will teach graduate and undergraduate Accounting and CIS courses, 


perform research, and perform academic and professional service within the context of the Uni- 
versity's U.S.-Mexico border mission. Applicants for Associate Professor must have a record of 
accomplishment in these areas. Accounting certification (c.g., CPA, CMA) or demonstrated intent 
to achieve certification is highly desirable. Applications will be processed as received. Position 
will remain open until filled. Send letter of application, curriculum vitae, and names of five 
references to Dr. Gary J. Mann, Chair, Department of Accounting, UTEP, 500 West University 
Ave., El Paso, TX 79968. For more information, visit http://www.utep.edu. This position is 
contingent on availability of funding. The University of Texas at El Paso is an Equal Opportunity/ 
Affirmative Action Employer. The University does not discriminate on the basis of race, color, 
national origin, sex, religion, age, disability, or sexual orientation in employment or the provision 
of services. 


UNIVERSITY OF REDLANDS, School of Business, is searching for an applicant to fill a full- 
time faculty position in Accounting for the 2003—2004 academic year. This position will be either 
tenure-track or clinical appointment. Tenure-track position requires an earned doctorate in business 
discipline or closely related field. Clinical position requires an M.B.A. or other business-related 
Master’s degree. Applicants should have a record of achievement in their functional area and 
vibrant interest in cross-disciplinary undergraduate and graduate teaching; also the desire to work 
with other faculty and with practitioners to create and implement innovative curricula and learning 
approaches. Salary is competitive. Applicants should send a cover letter, resume/ curriculum vitae, 
copies of transcripts (unofficial copies will suffice), and the names and contact information for 
five references to Interdisciplinary Faculty Screening Committee, c/o Liz Woods, School of Busi- 
ness, University of Redlands, 1200 East Colton Avenue, Redlands, CA 92373-0999, Review of 
applications will begin on November 1, 2002. Position will be open until filled. EOE. 


UNIVERSITY OF MASSACHUSETTS BOSTON invites applications for tenure-track positions 
at the Assistant level beginning Fall 2003. Special consideration will be given to candidates with 
а primary interest in Financial and/or Tax. A Ph.D. in Accounting is required, but ABDs nearing 
completion will be considered. Send curriculum vitae to Arindam Bandopadhyaya, Chair, De- 

of Accounting and Finance, College of Management, University of Massachusetts Bos- 
ton, 100 Morrissey Boulevard, Boston, MA 02125-3393. UMass. Boston is an Equal Opportunity/ 
Affirmative Action Employer. The positions are subject to budgetary approval. 





443 UNIVERSITY OF TENNESSEE, KNOXVILLE is accepting applications for one full-time, 


tenure-track position (Assistant or Associate Professor) to begin August 1, 2003. A second po- 
sition might be available if funding permits. Applicants should have a primary interest in Financial 
Accounting, Auditing, or Information Systems with an interest ш Corporate Governance preferred. 
А candidate for Assistant Professor should hold a doctoral degree in Accounting or expect to 
complete all degree requirements by Fall 2003. The candidate should demonstrate excellent teach- 
ing and research potential. À candidate for Associate Professor should hold a doctoral degree in 
Accounting and should demonstrate excellent achievement in teaching and research. Applications 
from minorities and women are strongly encouraged. Review of applications will continue until 
position is filled. Send applications to Dr. Keith G. Stanga, Head, Department of Accounting and 
Business Law, CBA, University of Tennessee, Knoxville, Tennessee 37996-0560. UT Knoxville 
is an EEO/AA/Title VI/Title IX/Section 504/ADA/ADEA Institution in the provision of its 
education and employment programs and services. 


ANGELO STATE UNIVERSITY invites applications for a tenure-track position at the Assistant 
ос Associate Professor level beginning in the Fall of 2003. Salary is competitive and summer 
school or a research grant is usually available at one-sixth of the nine-month salary. Doctorate in 
Accounting is preferred. Applicants with doctorates in non-Accounting fields must have a mini- 
mum of 18 hours of graduate work in Accounting. The teaching load will be 12 hours in the fall 
and 9 hours in the spring, and will include a graduate Financial Theory course, a graduate course 
in Financial Statement Analysis, and Principles of Accounting. Applications should consist of a 
(1) a cover letter, (2) a current resume, (3) photocopies of undergraduate and graduate transcripts, 
(4) three letters of reference, and (5) the ASU Application for Faculty Employment, which is 
available at http:// www.augelo.edu/forms/pdf/appfacapptweb.pdf. Applications will be consid- 
ered until the position is filled. Contact Dr. Norman Sunderman, Head, Department of Accounting, 
Economics, and Finance, Angelo State University, San Angelo, TX. Angelo State University i 13 


an Equal Opportunity/ Affirmative Action Employer. 


WASHINGTON UNIVERSITY, Olin School of Business, is seeking faculty in Accounting at all 
levels starting Fall 2003. The qualifications include a demonstrated interest in and capacity to do 
а аца sape ес cue та a ји us asp n 
graduate and undergraduate classes. Candidates should hold a doctorate degree or be very near 
completion. Salary and faculty support are highly competitive. Each application should include a 
curriculum vitae and a copy of the dissertation proposal (or the completed dissertation); more 
established scholars should include several samples of their scholarship. Send all materials to 
Dean Stuart L Greenbaum, John M. Olin School of Business, Campus Box 1133, Washington 
University, 1 Brookings Drive, St. Louis, MO 63130-4899. Washington University is an Equal 
Opportunity / Affirmative Action Employer and welcomes applications from women and 
minorities. 


UNIVERSITY OF PENNSYLVANIA invites applications from qualified persons for positions 
available July 2003 in Financial Accounting at all professional ranks. А Ph.D. is required. Dem- 
onstrated ability or potential for effective teaching and quality research are important considera- 
tions. Interested persons should send their resume including educational background, professional 
experience, publications, personal data, and, if applicable, a dissertation proposal and abstract to 
Professor Stanley Baiman, Accounting Department, University of Pennsylvania, Suite 2400, 
Steinberg-Dietrich Hall, Philadelphia, PA 19104-6365. The deadline for applications is January 
15, 2003. University of Pennsylvania is an Equal Opportunity / Affirmative Action Employer. 
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THE UNIVERSITY OF MEMPHIS, School of Accountancy, invites nominations and applications 
for the Arthur Andersen Chair of Excellence in Accountancy. In addition to an earned doctorate 
with an emphasis in Accounting, candidates should have outstanding qualifications in teaching, 
research, and service. This position is supported by endowed funds. Screening of candidates will 
begin September 30, 2002, and continue until the position is filled. Please contact Dr. Ken Lam- 
bert, Director, School of Accountancy, The University of Memphis, Memphis, TN 38152; Phone: 
(901) 678-4569; Email: Мате“ @ memphis.edu. The University of Memphis, a Tennessee Board 
of Regents Institution, is an Equal Opportunity/ Affirmative Action Employer. Ali qualified ap- 
plicants are urged to apply for this position. Appointment will be based on qualifications as they 
relate to the position requirements without regard to race, color, national origin, religion, sex, 
age, disability, or veteran status. 


THE UNIVERSITY OF MEMPHIS, School of Accountancy, invites nominations and applications 
for the position of Assistant/ Associate Professor of Accountancy starting Fall 2003. Qualifications 
include an earned doctorate in Accounting, and a commitment to excellence in teaching, research, 
and service. We are particularly interested in candidates who have teaching and research interests 
in Managerial Áccounting. Screening of applicants will begin September 30, 200Z and continue 
until the position is filled. Please contact Dr. Ken Lambert, Director, School of Accountancy, The 
University of Memphis, Memphis, TN 38152. Phone: (901) 678-4569; Email: klambert 
memphis.edu. The University of Memphis, a Tennessee Board of Regents Institution, is an Equal 
Opportunity/ Affirmative Action Employer. All qualified applicants are urged to apply for this 
position. Appointment will be based on qualifications as they relate to the position requirements 
without regard to race, color, national origin, religion, sex, age, disability, or veteran status. 


. BARUCH COLLEGE OF СОМУ, Zicklin School, Stan Ross Department of Accountancy, invites 
applications for tenure-track positions at the rank of Assistant or Associate Professor. À doctoral 
degree in Accounting is required for appointment. Candidates who expect to complete their Ph.D. 
by September 1, 2003 are encouraged to apply (but any appointments revert to instructorships if 
the Ph.D. is not completed by that date). Salary and rank are dependent on qualifications. Appli- 
cants for Associate Professorships must demonstrate teaching effectiveness and a desire to work 
with doctoral students. Please send resumes by February 14, 2003 to Professor Bharat Sarath, 
Department of Áccountancy, Baruch College, 1 Bernard Baruch Way, Box B12-225, New York, 
NY 10010. Baruch College of CUNY is an AA/EO/IRCA/ADA Employer. 


QUINNIPIAC UNIVERSITY invites applications for a full-time, tenure-track position. While the 
primary teaching responsibilities will be in Auditing, secondary teaching responsibilities may be 
in graduate AIS. The candidate should demonstrate high potential for quality teaching and strong 
interest in maintaining a research agenda commensurate with AACSB standards. Rank is com- 
mensurate with qualifications. Candidates must hold a Ph.D. in Accounting, but will consider 
ABD. Send letters of interest, curriculum vitae, and names and addresses of three (3) references 
to Professor Julia K. Brazelton, Chair, Department of Accounting, School of Business, Quinnipiac 
University, 275 Mt. Carmel Ave., Hamden, CT 06518; Email: julia brazelton @ quinnipiac.edu. 
Preliminary interviews will be held at the AAA Annual Meeting in San Antonio. Quinnipiac 
University has a strong commitment to the principles and practices of diversity throughout the 
university community. Women, members of minority groups, and individuals with disabilities are 
encouraged to consider this opportunity and to apply. 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Sloan School of Management's Account- 
ing Group, seeks new faculty at all levels (Assistant, Associate, and Full Professor) for the aca- 
Gemic year beginning July 1, 2003, or as soon as possible thereafter. Applicants will be evaluated 
en their potential for and/or record of excellence in research and teaching. For Assistant Professor 
positions we give priority to applicants who submit completed research. Information about the 
Alfred P. Sloan School of Management can be found ас http://mitsloan.mit.edu/. Applicants 
should submit a brief cover letter, up-to-date curriculum vitae, three letters of reference, and 
evidence of research such as a publication, working paper, or dissertation proposal to Professor 
S. P. Kothari, Chair, Accounting Search Committee, MIT Sloan School of Management, 50 Me- 
morial Dr., E52-325B, Cambridge, MA 02142-1347. The deadline for applications is January 15, 
2003. However, applications will be evaluated as soon as they are complete, if submitted at an 
earlier date. MIT is an Equal Opportunity Employer commitied to building a culturally diverse 
and pluralistic intellectual community, and strongly encourages applications from women, mi- 
norities, and other historically underrepresented groups. 


UNIVERSITY OF CALIFORNIA, DAVIS, Graduate School of Management, invites applications 
for up to two tenure-tenure track Professors at any rank in Accounting. Applications should 
demonstrate excellence or potential excellence in research and teaching Financial or Managerial 
„ Candidates should have a Ph.D. degree in Accounting or related field. Your letter of 
application should describe your research and teaching interest, and include a resume, evidence 
of research (papers, dissertation) and teaching, and the names and addresses of three references. 
Send to Associate Dean, Paul A. Griffin, University of California, Davis, Graduate School of 
Management, One Shields Avenue, Davis, СА 95616; Email: FacultyRecruit @ gsm.ucdavis.edu. 
These positions have no closing date and will remain open until filled. However, the Committee 
that an initial consideration of candidates' applications will be completed no later than 
October 31, а D и 


Employer. 


DARTMOUTH COLLEGE, Tuck School of Business, is conducting a faculty search in Financial 
Accounting. We are open to all levels of appointment, with a preference for those .who have at 
least three years experience since completing their Ph.D. We are interested in candidates who will 
produce research of excellent quality that will have high impact on the field. The candidate should 
be able to teach Tuck’s “соге” Financial Accounting course as well as offer second-year electives. 
We look for excellence in both research and teaching and provide ample financial and logistical 
support in a highly collegial culture. Tuck provides faculty with state-of-the-art computer tech- 
nology and programming support. Library and secretarial support is generous, and funding is 
provided for research assistance and travel. Send resumes to Professor Richard Sansing, Tuck 
School of Business at Dartmouth, 100 Tuck Hall, Hanover, NH 03755. Dartmouth College is an 


_ Equal Opportunity, Affirmative Action Employer. 


VIRGINIA TECH, Pamplin College of Business, Department of Accounting and Information 
Systems, invites applications for an Assistant Professor, tenure-track position starting August 10, 
2003. Applicant’s primary research and teaching interests should be in Cost/Managerial Account- 
ing. Successful candidate will instruct undergraduate and graduate students in Cost/Managerial 
Accounting. Qualifications: Doctoral requirements completed and demonstrable prospects for con- 
ducting scholarly research and excellence in teaching. Applications accepted until October 15, 
2002, or until position is filled. Send applications to Wayne Leininger, Department of Accounting 
and Information Systems, 3007 Pamplin (0101), Virginia Tech, Blacksburg, VA 24061. Virginia 
Tech has a strong commitment to the principle of diversity and, in that spirit, seeks a broad 
spectrum of candidates including women, minorities, and people with disabilities. Individuals with 
disabilities desiring accommodations in the application process should notify Wayne Leininger, 
(540) 231-6591 or TTY (540) 231-9460, by the application deadline. 
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AMERICAN UNIVERSITY, Kogod School of Business, invites applications for a tenure-track 
appointment in Accounting at the Assistant Professor level beginning Fall 2003, subject to final 
budgetary approval Applicants should have a Ph.D. in Accounting or anticipate completion by 
August 31, 2003. Teaching and research interests in Financial Accounting are preferred, as is an 
established record of teaching and research. Experience in mentoring women and minority grad- 
uate students is desired. Responsibilities include undergraduate and master's level teaching, pursuit 
of scholarly research goals, participation in department, school, and university activities, and 
student advising. Salary and benefits are competitive. Send applications (including curriculum 
vitae, three letters of recommendation, teaching evaluations, and evidence of scholarly research 
activity) to Dr. Ajay Adhikari, Kogod School of Business, American University, 4400 Massachu- 
setts Аус. NW, Washington, D.C. 20016-8044; Telephone: (202) 885-1993; Email: aadhika@ 
american.edu. American University, an Equal Opportunity, Affirmative Action Employer, strongly 
encourages applications from women and minorities. . 


CLARION UNIVERSITY, College of Business Administration, Department of Accountancy, in- 
vites applications for one or more tenure-track positions beginning August 2003. А doctorate in 
Accounting is required, but consideration may be given to advanced ABD candidates. Primary 
teaching responsibilities will be in Managerial/Cost, Systems, Advanced and/or International 
Accounting. Research and publication, completion of a successful interview, and excellent teach- 
ing and service are required. Clarion University is fully accredited by AACSB International. 
Review of applications will begin October 15, 2002. Send curriculum vitae to Dr. Thomas W. 
Oliver, Chair, Department of Accountancy, College of Business Administration, Clarion Univer- 
sity, Clarion, РА 16214; Email: toliver@clarion.edu. Clarion University is a diverse academic 
community and. encourages people of color, women, veterans, and persons with disabilities to 
apply. 


SIEMENS ENERGY & AUTOMATION, INC. invites applications for the position of Senior 
Accountant Requirements include B.A./B.S. or equivalent in Accounting; CPA or equivalent; 
four years of experience in job offered or related occupation performing duties outlined below, 


including two years of audit experience. Position's responsibilities are completion of reports in 
SAP financial reporting systems; DBS General Ledger, Mexican fiscal law; audit of Mexico 
operations (fluency in Spanish necessary); completion of all closing/accounting processes, in- 
cluding consolidations/eliminations and federal tax provision; two years' developing and writing 
technical accounting policies; conducting investigations as assigned; performing audit operations 
in U.S. and Mexico; support of investigations, formulating conclusions, providing recommenda- 
tions. Must have proof of legal authority to work in U.S. Salary is $55K per year. Send resume 
and minimum requirements to Siemens Energy & Automation, Inc., Attention: Carol Hepler, 3333 
Old Milton Parkway, Alpharetta, GA 30005. 


FAIRFIELD UNIVERSITY, Dolan School of Business, invites applications for а tenure-track 
position as Assistant Professor of Accounting/Taxation beginning Fall 2003. The successful can- 
didate must be a CPA and have а Ph.D./DBA in Accounting, or a J.D./LL.M. with a specialization 
in Taxation. Candidates must have a strong commitment to teaching and research. Candidates in 
the final stage of their graduate studies will also be considered. Salary is competitive. Fairfield 
University, a Jesuit University located about an hour from New York City, offers graduate and 
undergraduate programs.in Arts and Sciences, Business, Education and Allied Professions, En- 

, and Nursing. The Dolan School of Business is accredited by AACSB International. 
Send à letter of application, curriculum vitae, transcripts, and information for three references to 
Dr. Roselie McDevitt, Chair, Accounting Department, Dolan School of Business, Fairfield Uni- 
versity, Fairfield, CT 06824; Phone: (203) 254-4000, extension 2829; Email: rmcdevittG mail. 
fairfield.edu. Fairfield University is an Affirmative Action/Equal Opportunity Employer. Women 
and minorities are encouraged to apply. 





THE CLOROX COMPANY, Oakland, CA, invites applications for the position of Assistant Man- 
ager, Logistics. Responsibilities include the following: (1) Establish budget and monitor perform- 
ance against transportation and warehousing budgets for all U.S. Logistics for employer; (2) Serve 
as key interface between Logistics Operations and domestic business units it supports; (3) Ensure 
business initiatives have been factored into Logistics budget and that business units are current 
ап operations issues; (4) Manage four professional staff, (5) Recruit, train, and develop two 
analysts and two senior analysts; (5) Act as advisor and financial consultant to senior managers 
of Logistics and Vice President of Logistics; (6) Manage sharing and transferring of Logistics' 
best practices to Latin American division. Will use Hyperion Essbase, Mainframe Focus query 
language, and freight payment systems. Requirements for position include a Bachelor's degree in 
Economics, Finance, or related field; two years of experience in job offered; two years of expe- 
rience in related position within Financial Management. Send resumes to Sonrisa Choy, The 
Clorox Company, 1221 Broadway, Oakland, CA 94612-1888. 


UNIVERSITY OF ILLINOIS, Department of Accountancy, is recruiting faculty for full-time 
appointments at all ranks. Candidates at advanced ranks must possess a doctoral degree, and 
candidates for Assistant Professor positions must possess or be near completion of a doctoral 
degree. Applicants for senior positions should have a strong research record and the ability to 
participate in doctoral education and curriculum development at the undergraduate and graduate 
levels. In addition, nontenure-track Lecturer and Visiting positions may become available. Appli- 
cants should submit a resume that lists research publications and courses taught. Compensation 
is competitive and will be commensurate with the appointment level and applicant's record. To 
ensure full consideration, -applications should be received by November 1, 2002. Applications 
received thereafter will receive full consideration if there are positions still available. Proposed 
starting date is August 21, 2003. Correspondence and resumes should be sent to Professor Mark 
Peecher, Recruiting Chair, Department of Accountancy, 343B Wohlers Hall, College of Commerce 
and Business Administration, University of Illinois, 1206 S. Sixth Street, Champaign, IL 61820. 
Тае University of Illinois із an Affirmative Action, Equal Opportunity Employer. 


UNIVERSITY OF CALGARY, Haskayne School of Business, is seeking qualified candidates with 
a Ph.D., or nearly completed doctorate, to fill an Assistant level tenure-track position in the 
Accounting area. The successful candidate will be expected to take an active role in research, as 
well as teach at both the undergraduate and graduate levels. Preference will be given to candidates 
in Financial Accounting and Auditing. Anticipated starting date is July 1, 2003. Please submit a 
curriculum vitae and three letters of reference by December 15, 2002 to Duncan Green, Chair, 
Accounting Selection Committee, Haskayne School of Business, University of Calgary, SH 322, 
2500 University Drive NW, Calgary, Alberta, CANADA; Email: duncan.green@haskayne. 
ucalgary.ca. 


STANFORD UNIVERSITY, Graduate School of Business, invites applications for faculty posi- 
tions in Accounting effective September 2003. We seek tenure-level and nontenured candidates 
. and invite applications from candidates at all applicable stages of their careers who are interested 
in Financial Accounting, Managerial Accounting, Tax, and other areas that will add to our research 
and teaching portfolio. Candidates must have a Ph.D. and a high level of accomplishment or 
promise in both scholarly research and graduate-level (M.B.A. and Ph.D.) teaching. Applications 
should include curriculum vitae and copies of research publications. Applicants are strongly 
encouraged to submit their applications electronically by visiting the web site: http://www. 
gsb.stanford.edu/recruiting/ and uploading their curriculum vitae, research papers and 
publications, and teaching evaluations (if applicable) on that site. Alternatively, applicants may 
email electronic materials to Faculty_Recruiter@GSB.Stanford Edu or postal mail a diskette, CD, 
or zip disk to Faculty Recruiting Manager, Box A, Graduate School of Business, Stanford Uni- 
versity, Stanford, CA 94305-5015. The application deadline for receipt of materials is January 
15, 2003. Stanford University is an Equal Opportunity, Affirmative Action Employer. 
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